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AMERICAN PRODUCTION OF MILITARY HIGH 
EXPLOSIVES AND THEIR RAW MATERIALS 


_ By Lieut. Commanper Carteton H. Wricat, U. S. Navy 





- When H. M. S. Hampshire was sunk by a German mine on 
June 5, 1916, Germany rejoiced and gloom pervaded England, 
for Lord Kitchener, .the man on whom Great Britain relied for 
ce and leadership in the great struggle, went down with 

e ship. Now, however, it is generally recognized that his death 

at that time was a most fortunate occurrence for Great, Britain 
and her allies, for Kitchener in his capacity. of Secretary of State 
for War controlled in large part England’s production of muni- 
tions, and his failure to grasp the fact that under the new condi- 


tions of warfare high explosives must be produced and supplied 


to the armies in the field in unprecedented amounts had already 
cost the British forces dearly. eer Bee ase 

“Before the outbreak of the World War none of the comba- 
tants had realized how great the use of high explosives would 
be, but the Germans and also the French had ‘been quick to grasp 
the significarice of the changed conditions, ahd had taken prompt 
steps to raise their production of high explosives to the maximum. 
The British armies in the field also early realized the importarice 
of adequate supplies of high explosive shell, but their appeals for 
in¢reased supplies met with but little response, for Kitchener 
had received his training under far different conditions and he 
could not realize the revolutionary changes that had taken ‘place. 
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After, his Jdeath Great} © fired. fhe pthér ‘combatants in 
bending eve energy. towatd- 7 ng th we Ft aR: of high 
i In order to gment se als the, various pbelhi 

ff elabed on a largé mariuf {uring bagis/ mah shold 
which had hitherto not been deemed ‘worthy of consi of etion and 
maintained a continuoys Search: or new soureds of supply. One 
result of the continuously increasing demand was that the Allies 
soon turned to the beaeey States for additional supplies. : 
“| Bridt't6'tHat' time this SSounifky had’ not been a large irodiicer 
of explosives adapted to military use, or even of the raw ma- 
terials for their manufacture..»We did, however, have vast un- 
developed resources, and the high; prices offered by the Allies 
greatly stimulated production, both of.the raw materials and of 
the manufactured ,explosives. , Principally, because of the great 
saving of valuable, cargo space, the, Allies, encouraged the manu- 
facture, of the finished explosives in this country rather than 
having us furnish them with only the raw materials. This policy 
resulted in the building of many new explosives plants here and 
the rapid expansion of those already in existence.) 

Thus American production of military explosives rapidly in- 
creased | and the way was being prepared so that, upon our 
entrance into the war, the upward trend of production was merely 
greatly accelerated to meet the requirements of our own ‘military 
and naval forces, while. still continuing to furnish vast supplies 
to’ the: ‘Allies. “Some idea of our expansion < asa supplier of mili- 
tary explosives may be had from the’ fact that, in 191% we pro- 
duced just a little over twenty-one million pounds, of smokeless 
powder and other military, explosives, while at the time of ‘the 
armistice our production of high’ explosives alone was at the rate 
of seven hundred and twenty-five, million pounds per year and that 
of, smokeless powder was even. larger. ' 

, At the ,present time while the record of our war achievements 
is fresh in our minds it is well to consider.in detail our production 
of, military high explosives, with a, view,to learn what production 
we may..expect incase of need in the future; where the, material 
for the ,manufacture | of|.our, explosives, is, to be, obtained ;, ,and 
wherein our potential domestic supplies of raw. materials should 
be ideveloped’ to. render) us, so far..as peng independent of 


* imports..! 
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HicGH EXPptosives’ 


An explosive has been defined by’ Marshall as “a solid or 
liquid substance or mixture of substances ‘which is liable, on 
application of heat or of a blow to a small portion of the mass, to 
be’ converted in a very short interval of time into other more 
stable’ Substances, principally gaseous, with the evolution of a 
considérable amount of heat.” 

“Substances of this type which are used i: our military forces 
may be aayides into two general classes, “progressive explo- 
sives ” ‘and | ‘high explosives.” The former are the so-called 
powders used to propel the projectile from the gun in the firing 
of small arms and cannon. Their rate. of combustion when used 
as propellants is very much lower than the rate of detonation of 
the high explosives.. The latter, which constitute the bursting 
charge of projectiles, torpedoes, submarine mines, etc., are .de- 
signed to explode only: when in the vicinity of the enemy and 
consequently a high velocity of explosion is desired to insure 
complete fragmentation in the case of projectiles, or in the case 
of underwater explosions, the maximum blow, upon the hull of 
the enemy ship. Practically speaking, no substance is considered 
as, a, military high explosive unless the velocity of detonation is 
at least three thousand meters. per, second. 

The properties of, high explosives, which are of. chief interest 
are the power, sensitiveness, velocity of explosion, and stability, 

High power is of the greatest importance, since it is desired to 
get the maximum explosive effect, from a given weight of explo- 
sive. In the case of shell) fillers the density of the material, as 
affecting the power possible from, the: limited space available, is 
also of importance. 

The degree of sengitivences| must, lie, within certain definite 
limits, depending: on the use to which the, explosive is, to be put. 
The substance must, not be subject; to premature! detonation from 
shocks it may feceive in:service,,yet ,it must. not. beso insensitive. 
that there will be danger of! failure to function, under the condi- 
tions it will encounter im action. 7 

Closely: allied’ to the question of sensitiveness/is the subject of 
detonators and boosters: ‘A’ ‘detonator’ is an explosive’ ‘used to 
initiate an explosion in another ‘substance. » Since the’ material in 
the’ detonator is ‘always’ more’ Sensitive’ ‘than ‘that’ in’ the’ main 
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charge the size of the detonator is always kept at the minimum 
consistent with proper functioning. 

Usually a booster or boosters of material more readily 
detonated than the main charge is interposed between the detona- 
tor and the charge. The detonator first explodes the booster and 
then the latter explodes the main charge. It has been shown that 
improper detonators and boosters may not only cause complete 
failure to explode, but also result in incomplete detonation or 
“low order” explosions in other cases where outward appear- 
ances indicate satisfactory functioning. The modern tendency is 
to adopt as main bursting charges substances which are more and 
more difficult to detonate, and consequently the use of efficient 
boosters and detonators is becoming of constantly increasing 
importance. 

The velocity of explosion and the closely related property, 
“ brisance ” which has been defined as the rate of increase to maxi- 
mum pressure, are of great importance, for upon them depend 
the proper fragmentation of projectiles and the intensity of the 
blow in under water explosions. 

An explosive for military use must be stable under the worst 
conditions it will encounter in storage or in service. An unstable 
explosive cannot be considered, because it may either fail to 
function when desired or else will be a source of danger in 
handling. It might even exhibit both of these undesirable attri- 
butes. 


Tue INFLUENCE OF SUPPLY ON THE CHOICE OF EXPLOSIVES 


There are a rather large number of substances known to the 
chemists of the world which would be almost equally satisfactory 
as military explosives. The nature of the raw materials, the 
available supply of these materials, and the cost of the finished 
substance vary within wide limits, however, and the two factors 
of ‘available supply 'and cost must govern the choice of explosives 
when ‘other factors are even approximately equal. | 

Considerations of national safety demand that so far as possi- 
ble the materials for explosives manufacture be articles of domes- 
tic production, ‘When the difference in cost in favor of an ex- 
plosive made, from imported materials is great there will be a 
strong tendency, particularly on the part of some legislators, to 
favor the cheaper material, but this does not alter the fact that the 
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choice of an explosive made from imported materials is, funda- 
mentally unsound if a satisfactory explosive can possibly be pro- 
duced from domestic supplies. 

In case it is necessary to import materials for explosives, the 
location of the world supply must be considered. When any 
choice is available, it is obviously best to select a material the 
supply of which is not controlled by any one nation. Likewise, a 
supply which is not subject to interruption because of stoppage 
of ocean-borne commerce is highly to be desired. 

In the World War we find frequent examples of the use of 
explosives which are rather unsatisfactory from a. military) point 
of view, but their use was forced upon the belligerents. because 
the normal supplies of raw materials were interrupted, or because 
the available supplies of the raw materials required in the manu- 
facture of the explosives they preferred were inadequate to, sup- 
ply their needs. Examples of such substitutions are the use, of 
wood cellulose instead of cotton by the Germans and the use of 
nitroethane, trinitrocresol, trinitronaphthalene, etc., by the Allies. 

The price of raw materials is of course regulated to a large 
extent by the age old law of supply and demand. Under the 
heading of supply must be considered not only the extent but 
also the location of the world’s supply, for the Germans have 
shown in the dye industry, the potash industry, and the like, that 
a nation which is favored with natural advantages can, if she so 
desires, manipulate prices in such a manner as practically to pro- 
hibit the development of natural resources in other countries. A 
consideration of available resources must also take into account 


the purity of the materials as found, for the manufacture of 


explosives requires materials of a very high state of purity, and 
the cost of purification may eliminate from consideration the 
supply of material from certain sources, 

Non-military demands for the same material required. for the 
manufacture of a certain explosive, or for similar material, may 
favor or may operate against the adoption of that particular 
explosive.. If the supply is insufficient to meet the normal de- 
mands the price will probably be prohibitively high. Upon the 
other hand, the demand from commercial sources may cause the 
development of new sources of supply, and thus favor the adop- 
tion of that explosive, particularly if the new sources. of supply 
are domestic. Many of the materials most satisfactory for the 
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manufacture of explosives are by-products of other industrial 
processes, and naturally increased demand for the principal prod- 
ucts of the process renders the by-products available in increased 
quantities and at attractive prices. 

In any consideration of the sources of supply of raw materials 
it is essential that due attention be given to the fact that rapid 


_ progress is being made in the accumulation of chemical knowl- 


edge, and that new chemical processes are being developed which 
may practically revolutionize an industry. A most notable ex- 
ample of this as affecting explosives is the development of proc- 
esses by which benzol may be used as the raw material for the 
manufacture of picric acid. The discovery of such a process 


vastly increased this country’s possible production of high ex- 


plosives. 

Evén more revolutionary is the development of synthetic 
methods for the fixation of atmospheric nitrogen in Germany. 
It is worthy of note that as soon as these methods had been de- 
veloped to a point of quantity production, rendering Germany 
independent of nitrates from Chili, she plunged the world into 
war. In marked contrast to this, it is known that at the time of 
the Agadir incident the German chemists informed the rulers 
of the empire that war could not be successfully waged until such 
synthetic processes had been developed, and consequently hostili- 
ties were at that time avoided. 


THe Principat Hicu Expiosives MANUFACTURED IN THE 
UNITED STATES 


During the World War, as has previously been stated, large . 


quantities of smokeless powder-and high explosives for the Allies 
were manufactured in this country. In this paper only the pro- 
duction of high explosives will be discussed, for this is the branch 
of the explosives industry that made the most startling advances 
after we entered the war as a combatant. Since one of the objects 
of this afticle is to see what quantity of high explosives this 
countty' is capable of producing in case of emergency, the 
amounts of material made for the Allies will be included in the 
totals to be given hereafter. Although the Allies favored some 
explosives that have never been liked by our own forces, it i8 
probable’ that in case of need in the future our production would 
follow the same general lines that it did in the late war. ’ 
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The principal high explosives manufactured here for military 
use will be discussed separately : 

1. Nitrated Aromatic Compounds.—Most of the modern high 
explosives are in whole or in part the product of the nitration of 
the aromatic compounds formed principally in the destructive 
distillation of bituminous coal. The most satisfactory of these 
explosives are the products of the trinitration of substances hav- 
ing a single benzene nucleus, e. g., trinitrobenzene, trinitrotoluene, 
trinitrophenol, and trinitroxylene. It should be noted that in all 
of these the isomer most readily formed, and the one most stable 
of all those possible, is the one in which the three nitro. groups 
are symmetrically arranged around the benzene ring: 


“CHs OH CHs 
NO2 NO, NO, NO» NO2 NO2 NO, NO2 
CHg 

NOo NO» NO2 


NO2 
TRINITRO- 
RINITRO- TRINITRO- 
: bavi -# METAXYLENE 


BENZENE TOLUENE 


Mono- and di-nitro bodies are ordinarily not in themselves 
satisfactory as high explosives, but they are used extensively in 
mixed commercial explosives, and to some extent in mixed mili- 
tary explosives, particularly in France and Germany. They have 
not been used to any important extent in military explosives in 
this country. 

(a) Trinitrobenzene.—Trinitrobenzene is a very satisfactory 
high explosive, but because of the difficulty of nitrating benzene 
and the low yields obtained, its manufacture. is so expensive as to 
be prohibitive. Toluene, phenol,’and xylene are nitrated much 
more easily than benzene, as the presence of a substituent in the 
benzene ring facilitates the entrance of other substituents. 

(b) Trinitrotoluene—The widespread use of trinitrotoluene 
is indicated by the number of names under which it is known. 
The principal of these are TNT, trinitrotoluol, trotyl, tritolo, 
trinol, and trilite. 

Although this explosive has only recently come into general 
use it has been waging a winning fight against picric acid for 
favor as a shell filler, and against guncotton for use in mines and 


torpedoes. 
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TNT is ‘slightly less powerful than picric acid, but this dis- 
advantage is more than outweighed by several distinct advan- 
tages. First of these is the fact that TNT, unlike picric acid, 
does not form sensitive salts when in contact with the heavy 
metals. Second is the fact that nitration of toluene is considerably 
easier than that of phenol, and the yield considerably nearer the 
amount’ that should theoretically be obtained. Still another 
advantage is the lower melting point of TNT, enabling it to be 
much more easily cast direct into shell cavities, etc. : 

TNT is used for bursting charges of projectiles, both by itself 
and mixed with other substances ; for main charges of submarine 
mines, torpedoes, depth charges, and bombs ; and it is also used in 
boosters. In addition it enters into the manufacture of many 
mixed explosives, the principal ones in this country being amatol 
and toxyl. 

During the war, in spite of our rapidly increasing production, 
the supply of TNT was never equal to the demand. The limiting 
factor in our production throughout our participation in the war 
was the lack of a supply of toluene sufficient to supply our needs. 

In Fig, 1 is shown our increasing production in 1918. For 
purposes of comparison the production in August, 1914, and 
April, 1917, is also given. 

For the manufacture of one pound of TNT the following raw 
material is required: Toluene, 0.068 gal.; nitric acid (100 pet 
cent), 1.1% pounds; sulphuric acid (100 per cent), 0.31 pounds. 
Besides these, alcohol and benzene are required in the purification 
by crystallization. 

(c) Picric Acid and. Ammonium Picrate—Like TNT, trinitro- 
phenol or picric acid is known under various names in different 
countries. The most common of these are P. A., lyddite, melinite, 
shimosite, and pertite. 

Until recently picric acid or its ammonium salt were almost 
the only substances used by the nations of the world as a shell 
filler. Even now it is more extensively used for this purpose 


than any other material, and will no doubt continue to be for 


some time in the future, because the raw materials for the manu- 
facture of picric acid—phenol and benzene—are available in 
great quantities. , 

Picric ‘acid itself is a very satisfactory explosive for use in 
projectiles in practically all respects except one—that it forms 
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: extremely sensitive salts when in contact, with the heavy metals, 
‘ especially lead... In recent years few serious accidents have oc- 
’ curred from this source because |proper, precautions have, been 
y taken to avoid any opportunity for the formation of such salts, but 
y the necessity for care is always present. s erase 
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se , Fig. 1--TNT Production, 191%, 
e Ammonium picrate is also a satisfactory explosive. The ad- 
: vantage in the use of ammonium picrate in place of picric acid is 
the reduction of the danger of the formation of metallic picrates. 
i : Picric acid itself has néver been adopted as a military high 
. explosive in this countty, ‘but it has been in great demand in 
Europe, particularly on the part'of France. When the Allies 
67 
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turned to us for an augmentation of their supplies in rors the 
prospect of their receiving much assistance looked far from 
promising. To begin with, all picric acid was at that time made 
from phenol and we had never produced even enough phenol to 
satisfy our own requirements for the supply of commercial needs. 
The war naturally stopped exports to us from the belligerents 
and an acute shortage existed. In order to supply the phenol 
required in the synthetic manufacture of the resin used in making 
phonograph records, the Edison research laboratory began the 
study of synthetic methods for the manufacture of phenol from 
benzene. Within a very short time they had perfected such-a 
process, and a plant was built with sufficient capacity not only to 
supply all their needs but to leave a large excess for sale. 

Here was the Allies’ opportunity, but the alert German organi- 
zation under Dr. Albert was quicker to see the possibilities than 
they were, with the result that a contract) was signed requiring 
the delivery of all phenol made in excess of the requirements of 
the Edison Company to firms designated by Dr. Albert’s agents. 
These firms, which were subsidiaries of the great German chemi- 
cal houses, converted the phenol into salicyli¢ acid, perfumes, 
flavoring extracts, and other products which were useless to the 
Allies in their search for explosives. This operation not only 
netted the German organization a profit of more than eight hun- 
dred thousand dollars from the sale of the products they manu- 
factured, but what was much more important to them, it pre- 
vented the manufacture of more than four and one-half million 
pounds of picric acid which the Allies would otherwise have 
secured. 

Consequently the Allies had to await the construction of other 
synthetic phenol plants, and the development of the by-product 
industry before they could obtain large supplies of picric acid in 
this country. Production of picric acid for them on a large scale 
began in 1916, however, and we contributed important supplies 
both before and after we entered the war. In the later stages of 
the struggle production was not limited by shortage of raw 
material as only a small part of our total production of benzene 
went into the manufacture of picric acid. 

Fig. 2 shows graphically our production of picric acid in 1918. 
Practically all of this was for delivery to the Allies, especially 
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the French, whose demands for this explosive seemed to be almost 
insatiable. The production of picric acid in the United States 
prior to the World War was hegligible, with the little being 
made used largely as a dye. 

In Fig. 3 is shown our production of ammonium picrate in 
1918. Our production of this material in 1914 was also hardly 
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Fig. 2.—Picric Acid Production, 1918. 


worthy of mention. Our rate of production at the time we 


entered the war is given for the purpose of comparison. 


For the manufacture of one pound of picric acid the following 
material is required: Phenol, 0.566 pounds (the equivalent of 
0.110 gal. benzene and 2.20 pounds of 100 per cent sulphuric 
acid) } nitric acid (100 per cent), 1.34 pounds; sulphuric acid 
(100 per cent) 2.01 pounds. 

For the manufacture of one pound of ammonium picrate the 
following is required: Picric acid 0.99 lb. ; and ammonia 0,084 Ib. 
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(d) Trinitroxylene.—From’ its physical properties trinitroxy-, 
lene or TNX would appear to be most. unfavorable; for use asa 
military. high explosive. ,The melting point of the predominat- 
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ing isomer is very high, 182° C., making it impossible to load, 
by direct, casting. Moreover this compound is almost, insoluble 
in other lower melting point nitro bodies at low temperatures, 
such as are preferable for casting, seemingly precluding the 
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casting of such a mixture. It has not more than 8o per cent the 
strength of TNT and it is much less sensitive to detonation. 

The acute situation which developed in the TNT supply in the 
summer of 1917, however, made it necessary to consider the 
use even of material which appeared unfavorable. Under these 
conditions the du Pont Company began experiments with mix- 
tures of TNX with TNT in cast charges. 

Rather to the surprise of those concerned, TNX proved to be 
almost ideal for the purpose. When 30 to 50 parts of TNX were 
suspended in 70 to 50 parts of TNT at 100° C., a sufficiently 
fluid mass was obtained to permit direct casting. The castings 
when cooled proved to be non-hygroscopic, free from air holes, 
and, without segregation of the components. The cast mixture 
could be detonated with smaller boosters of tetryl than were 
required for refined TNT, and the tests showed an explosive 
force approaching that of straight TNT. Moreover it was found 
that purification of the TNX was not necessary as the crude 
material was just.as satisfactory as the refined. 

Consequently immediate steps were taken to develop a manu- 
facturing process for use in large scale production. As this was 
nearing completion negotiations were entered into with the Navy 
- Department, which eventually resulted in the drawing of a con- 
tract requiring the delivery of 2,500,000 pounds of TNX each 
month beginning with December, 1918. 

‘Work was promptly begun on the construction of the plant 
and at the time of the armistice two of the five units of the plant 
were in full production.and the other three either nearing com- 
pletion or in partial production. A total of only 228,000 pounds 
of TNX was delivered, but it is certain that the large supply of 
this material which would have been available had the war lasted 
even a few months longer would have been most welcome. 

Except in case of national emergency, the manufacture of TNX 
will not be carried on, for it is not so satisfactory an explosive 
as TNT, but the perfection of the manufacturing processes on a 
full scale is a distinct national asset, for we are now enabled, in 
case of future need, practically to extend our TNT supply by 

one-fifth. 

_ Materials required for the manufacture of TNX are xylene 
(free from paraffines and naphthenes), nitric and sulphuric acids, 
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and sodium carbonate. The exact amounts can not be given, 
- since the information belongs to the Du Pont Company. 
ae es Tetryl or trinitrophenylmethylnitramine is exten- 
chy “no, Sively used as a booster, as it has been found to be 
x a most satisfactory substance for this purpose in the 
detonation of TNT and other nitro aromatic com- 
pounds. The high cost of its manufacture prevents 
its use as a main bursting charge, although it would 
2 otherwise be satisfactory for this purpose. 

Because of its use being limited to the loading of boosters, the 
quantity of tetryl required is naturally much smaller than that of 
the other nitro aromatic compounds previously discussed. 

Prior to the World War the amount of tetryl made in the 
United States was negligible: Before we entered the war con- 
siderable quantities were made for the Allies, but the really rapid 
increase in production was not made until 1918. Our praca 
in that year is shown in Fig. 4. 

For the manufacture of one pound of tetryl the following’ 
material is required: Dimethylaniline, 0.45 pounds; sulphuric 
acid (100 per cent), 4.47 pounds; nitric acid foe per cent) ,; 3:87 
pounds. 

Note.—One pound of dimethylaniline requires two pounds of aniline 
and 6.23 pound of methy! alcohol for its manufacture. 

(f) Other Nitro-Aromatic’ Compounds.—Many other nitro+ 
aromatic compounds are explosive substances, and some of them 
were used by European nations during the World War. Proba- 
bly the most important of these are trinitrocresol, trinitroanisole, 
trinitronaphthalene, and tetranitroaniline, used principally by the 
French and Russians; and hexanitrodiphenylamine, used by the 
Germans in mixture with TNT as a bursting charge for torpedoes 
and mines. The first two of these have been tried out on a small 
scale in this country, but found unsatisfactory.. The expense of 
manufacture of all except the nitrated naphthalenes has_ been, 
very great in comparison with TNT, and none. of: them have. 
sufficient advantage over TNT to displace it as a main bursting 
charge in this country. Just prior to the armistice the manu- 
facture of tetranitroaniline was, however, begun in the United 
States. The plant and equipment were. already in existence, hav- 
ing been built to manufacture this, material for the, Russians, be- 
fore we entered the war. As tests had shown it to be practically 
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as efficient as tetryl for boosters, manufacture was begun with 
the idea of augmenting our supply of material for boosters. 
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Fic. 4.—Tetryl Production, 1918. 


About 8000 pounds were delivered, but none of this was used 
because of ‘the cessation of hostilities. 

"Just recently the’ Du Pont Company has perfected a process for 
the manufacture of hexanitrodiphenylamine from vperiahemniciee™ 
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chlor benzene and analine, which gives a very high yield at low 
cost. Hexanitrodiphenylamine has been shown by test to be more 
efficient than Grade “ A” TNT as a booster, and almost equal to 
TNA and tetryl for this purpose. As it is more stable than either 
of the latter, and the new method of manufacture makes it very 
much cheaper than other satisfactory booster materials, it seems 
probable that the future will see us using hexanitrodiphenylamine 
in large quantities in the loading of boosters. 

Another high explosive which may in the future be extensively 
manufactured here, is ‘parazol, or dinitroparadichlorbenzene. In 
the manufacture of phenol or of picric acid from benzene the first 
stage is the formation of monochlorbenzene by the action. of 
chlorine gas on benzene. At this stage a considerable quantity 
of dichlorbenzene, mostly para, is always formed, in spite of 
efforts to obtain the maximum yield of the monochlor body. The 
paradichlorbenzene which is otherwise a waste body can easily be 
nitrated to the dinitro stage. The product, parazol, is a stable 
body which can, when mixed with TNT, be detonated. The result 
of such detonation is a high order explosion with evolution of 
large quantities of poisonous gas. : 

2. Non-Aromatic Explosives—Although recent years have 
seen the rapid rise to a position of first importance of the nitro- 
aromatic explosives, the demand for high explosives in the late 
war was so great that the production of the other high explosives 
also increased rapidly. In time of peace the non-aromatic ex- 
plosives are manufactured in great quantity for commercial uses, 
while the use of the nitro-aromatic compounds for such purposes 
has in the past been relatively unimportant. 

(a) Ammonium Nitrate —The principal of these explosives of 
other than aromatic origin, at least in point of quantity manu- 
factured for military use in the late war, is ammonium nitrate. 
In the United States its principal use was as a constituent of 
“ 80-20” amatol (80 per cent NH,NO,, 20 per cent TNT), which 
was extensively used as a shell filler. 

Ammonium nitrate is not so powerful as the principal nitro 
aromatic high explosives, is hygroscopic, and is prone to give low 
order explosions ; but it appears to be the only shell filler that can 
be produced in sufficient amounts to supply our needs. 

The cost is low because of the relative cheapness of the raw 


materials and the simplicity of the processes of manufacture. . It 
. 




















EXPLOSIVES AND THEIR Raw MATERIALS 1577 


may be prepared by simply neutralizing nitric acid with ammonia, 
or by double decomposition between ammonium sulphate and 
sodium nitrate. The simplicity of the manufacturing operations 
greatly facilitates rapid increase of production in case of neces- 
sity. 

_ Ammonium nitrate is a constituent of an important class of 
dynamites, and consequently our production of this substance in 
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Fic. 5—Ammonium Nitrate Production, 1918. 


1914 was of respectable proportions. Our extremely rapid in- 
crease in production in 1918 is shown in Fig. 5. For purposes 
of comparisen our production in 1914 and at the time we entered 
the war is also given. : 

The material required for the manufacture of one pound of 
ammonium nitrate by the neutralization process is: Ammonia, 
0.23 pound ; nitric acid (100 per cent), 0.813 pound. 

(b) Nitroglycerine.—In time of peace nitrogylcerine is made 
in greater quantities than all other high explosives. In time of 
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war it is still of great national importance because of the exten-' 
sive use of dynamite in the essential industries, but it is not 
adapted to military use and is not a constituent of any important 
military high explosives. It is however an important component 
of the so-called “two-base”’ (nitroglycerine-nitrocellulose) type 
of smokeless powders, such as cordite, which many other nations 
use as propellants. As such it does not, however, properly come 
within.the province of this_article. 

(c) Gun Cotton—Gun cotton and nitroglycerine were both 
discovered in 1846, and for many years they were the only im- 
portant high explosives. Until recently gun cotton was used 
almost universally as the main charge for mines and torpedoes. 
Now, however, the nitro-aromatic compounds, especially TNT, 
have largely replaced it and gun cotton has become of minor 
importance as a military high explosive. 

Considerable amounts were made in this country during the 
war, but this was almost entirely for delivery to the Allies. Un- 
like the other high explosives used for military purposes it shows 
no material increase of production in 1918;the average being a 
little oyer 2,100,000 pounds per month, and the October produc- 
tion being actually less than that in July. 

Gun cotton is less powerful and less brisant than TNT, and it 
is subject to slow deterioration, particularly when it is in the dry 
state, which necessitates frequent inspection and constant vigi- 
lance. It is safe to state that it will be unimportant as a military 
high explosive in case of future wars. 

Material required for the manufacture of one peed of gun 
cotton is: Cotton, 0.70 pounds; sulphuric acid (100 per cent), 
0.68 pound; nitric acid (100 per cent), 1.12 pounds. 

(d) Nitro Starch—In the early stages of the war, because of 
the apparent shortage of TNT and NH,NO, then existing, it 
was necessary to develop an explosive for filling grenades, trench 
mortar shell and drop bombs: To meet this need the Trojan 
Powder Co, developed a nitro-starch explosive which was adapted 
to this use. Nitro-starch explosives had been under investigation 
by other manufacturers for a number of years, but the difficulties 


incident ‘to the manufacture and purification of nitro-starch. 


had not previously been overcome. Y 


The Trojan Powder Co., operating under a secret. process, 


overcame these difficulties and all nitro starch explosives used 
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in the war were made by this company, although another nitro- 
starch explosive, manufactured by the Du Pont Co., was developed 
during the war and authorized for. use, 
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Fic. 6.—Trojan Powder Production, 1918. 


Our country was the only one that used nitro-starch explosives 
during the war, but the results obtained inservice were so satis- 
1 factory that there is reason to assume that if similar need were to 
-afise in the future nitro-starch explosives would again be used by 
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us for filling grenades, and for similar uses. The cost of the 
raw materials is low, and the use of these materials does ‘not 
interfere with the manufacture of other types of explosives. 

No nitro-starch explosives were manufactured, except in ex- 
perimental lots, in this country prior to the year 1918. Our 
production by months during that year is‘shown in Fig.6. 
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Fic. 7—Mercury Fulminate Production, 1918. 


(e) Fulminate of Mercury.—Although the quantity of ful- 
minate used is small, the importance of this substance is evident 
from the fact that the detonation of every one of our high ‘ex- 
plosive shelis, torpedoes, mines, and bombs is dependent upon 
the proper functioning of the fulminate in the detonator. 

Nobel’s discovery of the peculiar ability of fulminate to initiate 


a high order-explosion in nitroglycerine was the first step in the _ 


development of high explosives. Since his time fulminate has 
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continued ‘to hold its place as the most’ satisfactory initiator of 
high explosions that has ever been found: In’ some’ European 
nations lead azide, PbN,; ‘has recently been used°to replace ful- 
minate, but the use of azide has not found favor in this country. 
Fulminate is also used extensively in mixture with other sub- 
stances in primers for guttis to initiate'the ignition of the’ propel- 
ling charge: Other nations continue this use, but here the’ failure 
of ammunition so primed to function satisfactorily, caused the 
substitution of non-fulminate mixtures, and the one now in use 
has given much more satisfactory results. 

Prior to'the World War, production of fulminate in the United 
‘States was very small, as our high revenue tax on ethyl alcohol 
tendered the cost of’ manufacture’ almost prohibitive in compe- 
tition with imported fulminate. In 1918 our production was in- 
creasing rapidly,‘as' shown in Fig. 7. 

For the manufacture of one pound of fulminate of mercury the 
following material is required: Mercury 0.77 pound; nitric acid 
(100 per cent), 4.42 pounds; ethyl alcohol, 5.88 pounds. 


MATERTALS REQUIRED IN THE MANUFACTURE OF ALL HIGH 
EXPLOSIVES 


Nitration,’ whether of an aromatic compound or of. cotton or 
glycerine, is always carried out with a. mixture of sulphuric and 
nitric acids, and not with nitric acid alone, for even the strongest 
nitric acid does not act well by itself. One of the main functions 
of the sulphuric acid is to. combine. with the water formed during 
the reaction and prevent its diluting the nitric acid, but it appears 
probable that it also takes an active part in the reaction, and that 
to some extent at any rate, it combines first with the substance 
to be nitrated to form.a sulphuric ester or sulphonic acid, and 
that itis this which is afterward, acted upon by the.nitric acid. 
That this two stage nitration is what probably takes. place. is 
shown in the nitration of phenol, for it has been found that, with 
this material the best results are obtained by. first. acting on jit 
with sulphuric acid with the formation of phenol sulphonic acid, 
and then as a second stage of the process to act) upon,the latter 
with nitric or mixed acids, when picric acid results, 


: * Explosives, A. Marshall, 1917. 
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In, all nitration the use of sulphuric acid makes the nitration 
not only more complete, but also much more rapid. ! 

In the process of nitration important amounts of acid are con- 
sumed. The quantities of acid previously stated as required in 
the manufacture of the various explosives are the average figures 
from our explosives. plants)in, 1917 and 1918. The consumption 
of acids in the manufacture of explosives in: most foreign coun- 
tries is even higher, a French official estimate of their require- 
ments being “sulphuric acid 4 to 5 times the weight of the ex- 
plosive, nitric acid 2 to 3 times the weight of the explosive.” 

1. Sulphuric Acid.—Sulphuric acid is made from pyrites, zinc 
blende, or sulphur by the “chamber process” or the “ contact 
process.” In both of these processes the first stage is to burn the 
sulphur or sulphur-containing ore in an excess of air, converting 
the sulphur to sulphur dioxide: It is. then necessary to make 
the sulphur dioxide combine with a further quantity of oxygen 
to form sulphur trioxide, which when combined with one mole- 
cule of water forms sulphuric acid. 

In the chamber process the extra oxygen is added by mixing a 
small quantity of oxides of nitrogen, added in the form of spray 
or with a steam jet, with the sulphur dioxide. 

In the contact process the sulphur dioxide and a considerable 
excess of oxygen are passed over a platinum catalyzer, which 
brings about the conversion to sulphur trioxide. 

A disadvantage of the chamber process as a means of manu- 


facturing sulphuric acid in time of war is the fact that it uses up ~ 


considerable quantities of nitric acid, which can not well be 
spared from the supply available for nitration in the manufacture 
of explosives. In addition, the contact process is the one best 
adapted to the production of pure concentrated acid and oleum, 
as required for the manufacture of explosives. For this reason 
most of the large explosives plants now make their acid by the 
contact process. 

Before the war a large part of the sulphuric acid manufactured 
in this country was made’ from pyrites imported from Spain. 
During the war the difficulties of transatlantic transportation 
greatly reduced these imports and our own resources were rapidly 
developed to take care of the market formerly supplied by Spain, 
as well as of the steadily increasing demand from the Allies and 
from our own industries. The principal increases in production 
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were from the pyrites mines of Virginia and the sulphur deposits 
of Louisiana and. Texas, The field in the latter two states, made 
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Fic. 8—Sulphuric Acid Production. (Reduced to too Per Cent 
Acid. Basis.) 


workable through the ingenuity of an American engineer, now 
supplies the raw material used in the manufacture of most of the 
high grade acid made in this country. Our supplies of sulphur 
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are much’ larger than those of any other nation, and our ‘plant 
facilities have been increased until our possible production of the 
acid is now more than three times what it was before the war. 

The consumption of this acid in the industries other than the 
manufacture of explosives is yery large. Even in 1918 when 
out production of explosives was at its maximum, less than one- 
fourth of the sulphuric acid made was used in explosives manu- 
facture. At this time our national production of the acid was 
about 450,000 short tons per month (all strengths reduced to a 
basis of 100 per cent acid) and, approximately 100,000 tons were 
used in the explosives industry. 

Because of the consumption of sulphuric acid in the industries 
it has been stated that “the extent of a nation’s civilization can 
be; judged from the amount of sulphuric acid it manufactures.” : 
Certainly. the industrial progress-of a nation can be accurately 
judged in this way. Our tremendous production of sulphuric 
acid corresponds with our commanding position among the in- 
dustrial nations of the world. 

The ain a in our manufacture i in recent years and the result 
of'the war demands for this acid, both from explosives plants 
and other industries; are-shown in Fig. 8. ? 

2. Nitric Acid.—If the industrial progress of a nation can be 
judged from the amount of sulphuric acid she produces, her 
ability to defend_herself from her enemies canjeven more surely 
be! judged from theamount of nitric acid she is capable of pro- 
ducing, for no satisfactory military explosive has ever been made, 
fron the date of the first discovery-of-black powder down to the 
present time, that did not contain fixed nitrogen. Since practi- 
cally all the nitric acid made in this country is made from sodium 
nitrate imported from Chili it is evident that here is an extremely. 
grave source of national weakness. 

The first form of fixed nitrogen used in the manufacture of 


_ explosives*was potassium nitrate, also known as saltpetre. It is 


formed in the- decomposition of animal and vegetable matter 
under favorable conditions:, Deposits of saltpetre are formed in 
considerable quantities only in thickly populated countries which 
are sufficiently warm to accelerate the decomposition, and which 
have a long dry season during which the deposit cati collect with- 
out being washed away. ‘Of course these Coneisoets are not, 
found anywhere in the United States. 
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True saltpetre remained the chief source of fixed nitrogen until 
about: 1850 when: sodium nitrate (Chili saltpetre) began to take 
ite place. The consumption of Chili saltpetre has steadily in- 
greased and to-day it is the only important source of nitric acid 
forthe principal nations:of the world except Germany. 

‘Mention has previously: been made of the development of 
synthetic methods for the fixation of atmospheric nitrogen by the 
Germans,:' This development was probably the most important 
accomplishment of Germany in preparation for the World War. 

It has long been known that the nitrogen and oxygen of the 
air would combine in the intense heat of the electric arc, but the 
power requirements are so high that the manufacture of nitric 
acid by this process is usually not economically practicable except 
in countries like Norway and Iceland where large amounts ‘of 
electric power canbe obtained at very low cost: : The are process 


for ithe fixation of nitrogen has been developed on a large: scale 


only in Norway. | : 

Other methods for the’ fisetion of atmospheric nitrogen have 
been developed, and two of these were used in Germany to supply 
her .with the) nitrates essential for her explosives and for her 
agriculture. In the older of these processes, the cyanamide proc- 
ess, calcium carbide is first formed... This’ when heated in. an 
atmosphere of nitrogen gas, secured from a liquid air apparatus, 
is converted into, calcium cyanamide, CaCN,. ‘The cyanamide 
when heated with steam in autoclaves is converted into calcium 
carbonate. and ammonia, The latter can shen, be oxidized. to 
nitric. acid, 


_In the; second process, the Haber process, . nitrogen and hydro-, 


gen are made. to combine directly to; form ammonia by passing 
the mixed gases in the proper, proportions over a catalyzer,at 
high temperatures and, pressures, The ammonia is then oxidized 
as in the cyanamide process, 

Both of. these processes. have been developed on a very levee 
scale j in Germany, so that she is now.in 4 position not only to sup- 
ply her own needs, but also to sell a large surplus to other coun- 
tries i in competition with Chili saltpetre. If permitted, Germany 
will undoubtedly resort to her old methods of price cutting so as 
to prevent the development of synthetic nitrate manufacture in 
other countries where investigation of the subject is now under 


way. 
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|: In.the United States more than one hundred million dollars was 
spént in the construction of nitrogen fixation plants during the 
war, but.the processes ‘have not yet been perfected on the large 
scale attempted, Since the armistice almost no advance has: been 
made in the way of production, and progress is now practically 
at a standstill awaiting a decision from Congress as to the dis- 
position to be made of the plants. In the meantime private capi- 
tal hesitates; to;enter the, field; because of doubt as to the future 
of the government plants, and question of the ability to compete 
with imports,of ‘nitrates from the natural. deposits in Chili and 
from the, fixation plants already well established in Germany. 
The seriousness: of:our dependence upon imports is evident 
from the! fact that in 1918 we imported 60 per cent of all the 
sodium nitrate produced:in Chili. Our 1919 explosives program 
would: have required the consumption of 2,246,654 long tons of 
sodium nitrate or its equivalent, and this is only 600,000 tons less 
than the maximum annual production from the Chilean fields. 
Assuming that we could have obtained the amount we would have 
required from this source, itis apparent that the Allies, who are 


also dependent upon this ‘source of supply would have been in’ 


desperate ‘straits. Our own ‘agricultural interests would: also 
have suffered severely from the shortage of nitrates for use as 
fertilizers. i 

It'is evident that it is necessary as a matter of national safety 
to establish the nitrogen fixation industry in this country so that 
in’ case of future need we will not be dependent upon imports 
of a material which is an absolute essential in the manufacture of 
explosives for our fighting forces, and of fertilizers which are 
essential if the people of this country are to be clothed and fed. 
Another potential’ source of nitric acid is the by-product am- 
monia ptoduced in our gas works and coking plants. The by- 
product coke ovens now constructed have a working capacity of 
179,320,000 pounds of ammonia annually. If all of this were to 
be oxidized to nitric acid, 382,564 short tons of acid would be 


produced. ~ This is the equivalent of 535,590 long tons of sodium 
nitrate. ‘Of course all the ammonia could not be spared for such 


conversion to nitric acid, because of the extensive use of ammonia 
in ‘the essential industries, and in the manufacture of ammonium 
nitrate and ammonium picrate. 
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-/The rapid increase in the production of ‘nitric acid’ in! 1918 to 
supply the demand in the manufacture of explosives jis shown in 
Fig. 9. In contrast with sulphuric ‘acid, nitric acid is used in 
comparatively small amount in other industries.’ In 1918 more 
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Fic. 9.—Nitric Acid Production, 1918. 


than 95 per cent of the total consumption was in the manufacture 
of explosives. 

For the manufacture of one pound of 100 per cent nitric acid 
from sodium nitrate the following material is required: ‘Sodiam 
nitrate, 1.57 pounds; sulphuric acid (100 per cent), 1.46 pounds. 
Some manufacturers use much more nitrate than this,’ but! the 
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above figure represents the average -result in efficiently operated 
American plants. to lacie 


Cie Machmane: REQUIRED FOR ONE OR | OF THE 
IMPORTANT HiGH EXPLOSIVES 


~ 1. Coal Distillation Products—The coal distillation products 
used in the manufacture of most ofthe important high explosives 
are by-products in the manufacture of coke in by-product ovens, 
and of the manufacture of coal gas for city distribution. In both 
of these processes the essential chemical operation is to decom- 
pose certain special grades of bitumirious coal by heating to a 
high temperature out of contact with air. The main products of 
the operation are coke and gas; the by-products are ammonia and 
coal tar. In the coal tar are the benzene, toluene, phenol, cresol, 
xylene, and other aromatic hydrocarbons used i in the.manu facture 
of explosives. 

Since these substances are ly prbduck: the Saantity produced 
depends not primarily on the demand for them, but.on the demand 
for coke and gas, particularly the former. As more than 80 per 
cent of all the coke produced in this country is used in'blast fur- 
naces in the manufacture of pig iton, it is very, fortunate that 
urlder the conditions of modern warfare the iron and steel in- 
dustry is working at maximum capacity, for the increased demand 
for pig iron naturally results in greater production of coke, and 
also of the by-products so essential for the manufacture of 
modern high explosives. In the late war, however, our recovery 
of by-products was not half what it could have been had other 
methods of coking been used in the plants equipped with bee- 
hive coke ovens. This type of oven’ wastes not only all of the . 
valuable by-products, but also all of the gas. | 

The beehive oven, so-called from its, shape, preceded the by- 
product oven in the coke industry of this country by many years, 
and occupied a commanding position with a production of more 
than twelve million tons of, coke per year when the, first: by- 
product oven was built in 1893. The number of by-product ovens 
increased slowly, and it was not until 1912 that the by-product 
production of, coke equalled that, obtained from the beehive evens 
in .4893.°, In the meantime the; production of the latter had) more 
than trebled. cf nod 
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~ Among the reasons for the beehive ovens retaining the lead 
‘in production were: the fact that it was first in the field; that 
‘atge supplies of natural gas were available near the principal 
fields, making the manufacture of coal gas unprofitable ; that the 
‘supply of coal was abundant and very cheap ; and that the market 
forthe by-products in this country was extremely limited. 

“Unlike the beehive ovens the by-product ovens were generally 
‘not built in the immediate vicinity of the coal mines, but rather 
were located in the vicinity of industrial works where a profitable 
“market for the gas could be found. 
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Fic.. 10.—Beehive and By-Product Coke, 


With the gradual depletion of the supplies of natural gas, and 
the increased demand for the by-products, particularly when the 
Allies. turned to this country for explosives, conditions changed 
even in the vicinity of the coal fields, and the construction of by- 
product ovens in large numbers was energetically begun. The 


“change to this type of oven has been $0 rapid that in 1919, for the 

‘first time in history, the output of coke from our by-product 
_ ovens was gteatér than that from the beehive type. 

~~ The growth of the two types of ovens in the coke industry, and 

‘the production of pig iron corresponding is shown in Fig: ro. 


It will be noted that the praduction of beehive coke varies the 
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‘more markedly from year to year, and is the more sensitive to 
‘variations im our pig iron production. Although the beehive 
‘capacity is’ still the greater, the tendency is for «he by-product 


ovens to work at nearly full capacity to carry the normal. load, at 


and ‘for the beehive type to be called upon only for the “ peak 


load.” It: seems but natural to suppose that future’ increase | 


of capacity, and necessary replacement of old ovens will be accom- 
plished: by the construction of more by-product ovens, and that 


in: the:not very distant future the beehive type will cease tobe | 


an important producer of coke in this country. Certainly this 
condition is to be hoped for, to prevent further waste of materials 
so necessary to our national safety. 

(a) Benzene, Toluene, and X ylene.—In addition to the benzene, 
toluene, and xylene obtained from the fractional distillation of 
coal tar, important amounts of these substances are carried away 
with the gas. In 1914 only one company operating by-product 
ovens in this country had equipment to strip these products from 
the gas, but now, as a result of the war demands, all by-product 
plants and most city gas plants are so equipped, thus vastly in- 
creasing our national production. 

_ The city gas plants do not produce as large an amount of by- 
products in proportion in this country as in Europe, because of 
the extensive use of “ water gas” here instead of coal gas. Im- 
portant quantities of benzene, toluene, phenol, and other coal tar 
products were, however, obtained from our city gas plants during 
the war. | 

The supply of toluene from by-product ovens and gas plants 
was never sufficient to supply the demand for TNT, and conse- 
quently other possible sources of supply were diligently investi- 
gated, 


The first and most important of the processes to obtain toluene — 
from other sources than coal, distillation was that developed by — 
the General Petroleum Company. of Los Angeles, California.” In — 


their process a yield of six per cent of toluene was secured froma 
distillate from certain California bituminous base petroleums,. by 
subjecting this distillate to high temperature while under great 


pressure. Two plants were built to operate on this. principle. — 
Their ‘combined rated capacity was 3,000,000 pounds of toluene — 
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‘Two other cracking processes, one known as the “ Rittman ” 
; and the other known as the “ Hall” process, were investi- 


gated and production of toluene from solvent naphtha was con- 


ducted on a small scale by each of these processes while hostilities 
lasted. 

With the present low price of toluene it is extremely doubtful 
thdt it would be profitable to make it by any of ‘these cracking 
processes, but the methods are now available as a means. of. in- 
epeng our supply if the need ever again arises. 
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Fic. 11.—Benzene and Toluene Production, 1918. 


The great increase in our production of benzene and toluene 
from all sources is shown in Fig. 11. This increase was brought 
about mostly by the rapid increase in the number of our by-product 
ovens and the installation of apparatus for the scrubbing of gas. 
The maximum possible recovery of xylene has never been made, 

wuse this material was not used in the manufacture of ex- 
plosives until the closing days of the war. It is estimated that we 
can count on a production of xylene about one-fifth as great as 
that of toluene. 
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(b): Phenol-—The coal tar acids, phenol and cresol, are present 


in much larger amounts’ in the tar from coal gas works. than ip 
that from by-product ovens or water gas plants. In Europe, and 


especially in England, a much larger proportion of coal gas-tar 


is available than in the United States, because of the lesser use of 
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Fic. 12:—Phenol Production, 1918. 





water gas there in illuminating gas plants. This accounts for the 
fact that natural phenol to the extent of about 8,000,000 pounds 
annually was regularly imported from Europe before the war. 
As has been previously mentioned, the cutting off of our imj 
combined with the great demand for picric acid caused the tapi 
development of synthetic manufacture of phenol from benzene. 


Our production of phenol from coal tar also naturally increased ‘ 
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with’ the expansion of the by-product industry, but during the 
war by far the largest part of our phenol was made synthetically. 
Our production of phenol in 1918 is shown graphically in Fig. 12. 

(c) Ammonia.—The distillation of coal is now the only im- 
portant source of ammonia. Naturally the expansion of the by- 
product coking industry in recent years resulted in greatly in- 
creased production of ammonia. Our rapidly rising production 
of'ammonia in 1918 is shown in Fig. 13. 





Bours 
0,000,000 ZN 











“48,000,000 Pl 
PoTTtT? 


i Sh 


10,000,000 





lit 


- —- 4- August, 41914 = 





"6,000,000 


tj 


 0- meme=Q | 
et Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 









































Fic. 13—Ammonia Production, 1918. 


"(d) Commercial Uses for the Coal Distillation By-Products.— 
It is evident that these so-called coal tar ‘products will not be 
available in sufficient quantities to satisfy our needs for explo- 
sives in case of future war unless the demand for them in time of 
peace is sufficiently great to make it profitable to operate plants 
for their recovery. It is therefore profitable to survey the uses to 
which they are now put. The first class of compounds that gen- 
erally occurs’to the mind in connection with coal tar products is 
dyes. The* close relation between dyes, explosives, and poison 


*Censts: Dves and Coal Tar Chemicals, Fed. Trade Com., 1918: 
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gases is/of the greatest importance from the military point of 
view;' bécause the dye factory can be quickly converted into.an 
explosive or poison gas factory in an emergency, using the same 


staff;\materials, and apparatus, with only slight modifications EG 


which are easily and quickly made. 


The relation between picric acid and sulphur black, the aye q 


ranking first in point of quantity production in this country, is 
particularly intimate, the manufacture of these two products 


from benzene being identical until the last step. It is evident — 


that a/plant making’ sulphur black in peace times can quickly get 
into production of picric acid in case of emergency, The plant 
has the entire process, with the exception of the last step, in 


Operation, and the chemicals for this last step are ready at 
hand. The equipment needed for the final process can also be — 
kept at hand with a comparatively small outlay of capital. Addi- — 


tions to the plant may be made with maximum speed, as all the 


technical problems and details of design of the apparatus must — 


necessarily have been worked out in advance, and therefore no 


time need be lost in experimenting or in making plans. More- | 


over-such a ‘plant will already have an experienced staff capable 


of quickly absorbing and training additional workers for operat- 


ing a much larger plant. 

A telation similar to that discussed above, although not so 
close, exists between TNT and the various dyes derived from 
toluene. The relation is, however, close enough to be of great 
military importance, These as well as other nitro-aromatic com- 
pounds in military use as high explosives can be speedily pro- 
duced in large amounts by a nation with a well developed dye 
industry, but only with much more difficulty and considerable 
loss of time by a nation without a dye industry. The propellant, 
fulminate, and dynamite branches of the explosives industry do 
not /yhave as close a relationship to the dye industry as does that 
branch dealing with the nitro-aromatic compounds. ) 

It. is well. known that these military considerations have fe- 


ceived gteat weight in the development of the German dye: in- 


dustry;/and that the relatively small amount of equipment re- 
quired for the conversion of their dye factories into explosives 


plants was ready at hand. vd 


In the United States to-day certain chemical plants which were 
erected during the war to manufacture explosives and poison 
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gases have already been converted into dye or intermediate plants, 
or to other peace-time purposes. This procedure in America is a 
complete reversal of the procedure in Germany at the outbreak 
of the war. 

Another important point to be considered in connection with the 
relationship of the dye industry of a nation to her potential pro- 
duction of high explosives is the fact that the dye industry 
encourages the researches of a large number of skilled organic 
chemists with the resultant knowledge of organic compounds that 
is of invaluable assistance in the wartime development’ of the 
explosives industry. 

Other important uses for coal tar products are the manufac- 
ture of synthetic drugs, tanning materials, artificial flavors’ and 
perfumes, photographic chemicals, and phenolic resins. The'de- 
velopment of these industries is a distinct military asset, both’ 
because the chemical processes and plants can be readily adapted 
to the production of explosives, and because a commercial de- 
mand for the raw materials in time of peace encourages the 
installation of by-product ovens which will insure an ample stp-. 
ply of the raw materials required for explosives in time of war. 

The present production of benzene and toluene is so great that 
the/price has fallen to about twenty-four cents per’ gallon’ for'the 
former and twenty-six cents for the latter. At these prices they’ 
are’ finding extensive use as fuels for internal combustion engines 
being substituted either in whole or in part for gasoline. 

Both of these materials are also being extensively used as sub-+ 


_ stitutes for turpentine as a thinner for paints and varnish.» They 


ate'also used as a paint remover, as solvents for many organic 
substances, particularly rubber, and as raw material in the manu+ 
facture of certain varieties of artificial leather. 

“The uses of ammonia in industty are many and varied. |The 
greater part of our production in times of peace is used in 'the 
manufacture of ‘fertilizers, and in the sig me and: chemical | 
industries. 

‘The high boiling fractions of coal tar distillation, not sitited 
td the manufacture of explosives, find extensive use as wood 
preservatives, road surfacing materials, and in the manufacture 
of roofing materials. The pitch’ left behind after ‘the distillation 
of the 'tar is a very pure grade of carbon, and‘as'such is exten+ 
sively used in the manufacture of ‘electrodes. 
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These many and varied uses of the materials recovered. inthe. 
by-product ovens seem to insure the continued increase, of thi 
type of oven in the future. 

2. Cotton—In 1918 almost twenty per cent of our total stop, 
of cotton was nitrated in our explosives plants, but less than one 
twenty-fifth of this went into the manufacture of guncotton, the 


remainder being used,in the manufacture of smokeless. powder, , 
In, view of the decreasing importance of guncotton as a military. 


high explosive there seems to be no reason to fear that our supply. 


of cotton for the manufacture of this material will ever be inade. | 


quate. 


fulminate, the total amount. of mercury consumed in its manu, 


facture is but a small part of our national production. In,1918. 


more than 36,000 tons of, mercury was produced in the, United. 
States and only 390 tons were used in fulminate manufacture, , 

4. Ethyl, Alcohol_—Ethy| or grain alcohol is obtained. princi-, 
pally by the distillation and, rectification of the product. of ‘fer, 
mentation of fruit, juices, molasses, and the sugar produced, by 
the action of the diastase in malt upon the starch in grains ant 
vegetables. 

Our distilleries can n.easily, be adapted to the production of high, 
proof alcohol, and fortunately the eighteenth amendment to, the: 
Constitution does not prohibit the manufacture of alcohol for, other. 
than beverage purposes. The manufacture of grain alcohol is, 
however, so heavily taxed, and the requirements, of our laws so 
exacting, that the price to the consumer is greatly increased... 

As the consumption of alcohol in industry is increasing in spite. 
of. the, restrictions upon its sale and use, production. is increasing 
to keep pace with the demand, Since there is every reason to, 
expect a continuing increase ix consumption and_ production, 
particularly in view of the fact that alcohol may some.day. com-. 
pete with gasoline as a motor fuel, we may confidently count upon, 


a supply of alcohol sufficient to satisfy our needs in the manu- 


facture of high explosives. The quantity required for this pur- 
pose is insignificant in comparison with the amount used in the 
manufacture of our smokeless. powder. 

5.: Methyl. Alcohol —Methy] .or wood. alcohol is obtained inn 
the dry distillation of wood. Our forest resources are still so, 
great that there is no,apparent danger of a lack of the, small 


3. Mercury—lIn spite of the rapidly increasing production, Mt 
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amount of wood alcohol used:in the manufacture of high ex- 
plosives, However, when one considers the many uses of our 
forest products, such as the varied uses of paper and of articles 
made from paper pulp; the; wide variety of materials known 
under the general, classification of “ naval stores ” ; and the multi- 
tudinous uses of lumber in our industries, he is at once impressed 
with the fact that the rapid,destruction of our forests is a national 
calamity, and that prompt steps toward reforestation are essen- 
tial to our future prosperity. 

6. Starch,—This nation is one of the largest producers of 
starch-containing cereals and vegetables and should consequently 
haye no fear of lacking the relatively small amount of starch 
required in the manufacture of nitro-starch explosives. It is 

é that only certain varieties of starch have been successfully 
sug and that special methods of purification are necessary, 
but the’ experience of the late, war \demonstrated that plants for 
the production of the starch. desired could be erected and put into 

ration with sufficient rapidity to insure an pret supply for the 
nitro-starch’ factories. 
Chlorine. Chlorine gas. was Tod by. us in ‘large quantities 
ng the World War in*themanufacture: of picric acid from 
ene, Most of our chlorine comes from plants engaged in the 

facture sof soda! by’ the électrolytic process) The chlorine 
vhich. was formerly a’ most objectionable waste product is 

w/used. in the: manufacture of bleaching: powder. Fortunately 
the Volume of. businéss. done by this industry: is so great that 


if 







ample supplies ‘of chiorine.are’ ‘available for’ the gts aii of: 


osives ih, time of war. 
‘Soda. The. specifications under hick beactizally all of our 
ives are mantifactured require them when ‘delivered to be 





free from all trace of the acids used in their manufacture. Usu- 


ally a small amount of sodium carbonate of bicarbonate is dis- 


solved in one of the washing waters to neutralize any acid that. 


might still be present. The amount of, soda required for this 
purpose, even when our production of explosives was at the 
maximum during the war was negligible when compared with our 
monthly production, which averaged more than 300,000,000 
pounds. 
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-: SUMMARY 


In the production of high explosives, as in almost every other 
branch of war activities, America “ made good ” in a manner ex- 
ceeding even the fondest hopes of her friends. At the time of 
the’ signing of the armistice our production of military high ex- 
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Fig, Mice Militers High Explosives Produttion, 1918. 


plosives ‘was at a rate forty per cent greater than that of Great 
Britain ‘and ‘almost double that of France. Our total production 
in ‘ror8 i is shown in Fig, 14. : 

The results achieved after we became a belligerent cannot, 
however, be taken as representing what we could have accom- 
plished in a similar time with the explosives industry of the 
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country in a normal condition, for our production of explosives 
had greatly expanded before we entered the war. 

The huge plants which rendered possible our war production of 
explosives have now largely been dismantled or converted to 
other uses, so that we would not be able to resume production at 
the rate possible at the time of the armistice without a considerable 
interval for preparation. Nevertheless, the development of our 
resources of raw materials, the perfection of manufacturing pro- 
cesses, and the experience gained in actual quantity production 
are real national assets which will be invaluable in case of future 
need. 

At the cessation of hostilities our production of high explosives 
was still increasing rapidly, and there is no cause to doubt that if 
allowed sufficient time we can produce much larger quantities of 
military explosives than any other nation in the world. 

Our entire production of explosives is, however, dependent upon 
imports of nitrate from Chili, and hence may be greatly reduced 
or even brought to a halt by the operations of an active naval 
force, even though the latter be inferior in strength to our main 
fleet. This deplorable dependence upon imports for materials 
required in the manufacture of our explosives can be eliminated 
by the establishment of plants for the fixation of atmospheric 
nitrogen, and no efforts should be spared to insure the prompt 
establishment of this industry in this country. 

Every encouragement should also be given our struggling dye 
industry, both because of the ready adaptation of dye processes 
and plants to the rapid production of explosives in the event of 


war, and because the dye industry in time of peace encourages 


increased production of the materials required in the manafac- 
ture of explosives in time of war. 

If dye manufacture be encouraged, the use of by-product ovens 
in the manufacture of coke be increased, and the nitrogen fixa- 
tion industry be established on a scale corresponding to our 
natural wealth of the other materials required in explosives manu- 
facture, America need have no fear that, in case of aggression 
by a foreign power, her army and navy will ever be handicapped 
by any lack of high explosives. 
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RADIO EQUIPMENT ON NC SEAPLANES 
By Lizrut. COMMANDER Rosert A. LAVENDER, U. S. Boke 
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needs of such radio apparatus during long flights along the coast 

and the absolute necessity of efficient appz ratus 
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tion? The 26 pounds of radio equipment: (emergency transmit- 


‘ter) removed from the NC-3 at Trepassey Bay, because the plane 
could not get off the water with full load, should have remained 
on board for it would have ‘been worth its weight in gold when 
the NC-3 came down on the water, a few hours later; 50 miles 
south of the Azores, with 160 gallons of gasoline, but with no 
means of communication. — 

When the radio apparatus was selected for the NC seaplanes, 
the greatest consideration was to carry a minimum of weight and 
still to have a small factor of safety. A limit of 260 pounds— 
less' than 1 per cent of full load—was allowed for the ‘radio 
apparatus, although the designers of the seaplanes really expected 
this amount' to ‘be exceeded: The apparatus’ was to iticlude’ two 
complete and separate antenna systems; the radio compass +''a 
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receiver and amplifier; two complete and independent transmit- 
ters; and sufficient electrical energy in storage and dry batteries 
to give continuous operation over the longest leg of the route, 
and to have four hours of continuous operation on the water 
with the emergency set. 

All this apparatus, except the spark transmitter and the coil of 
the radio compass, was assembled on a small table (see Fig. 1) 
located in one corner of the after gasoline and engineer’s com- 
partment. The general location is indicated by the X in Fig. 2. 





tai 
Fic, 1—Radio Equipment, NC-3. 
Much to, the. relief,of the, designers and. the pilots, no, accident 


occurred during)any of the tests, or final flights due to the. spark- 
ing of the, radio, apparatus in the strong, gasoline fumes which 


were, always present in, the compartment, and almost. equally’ 


important in the eyes of the designers and the pilots. was the. fact 
that the total weight of the radio apparatus was only 250 pounds, 
12 per cent less than.was. allowed,.and 27, per cent less than had 
really, been,,expected. 

The two.antenna, systems on the planes consisted of a “ trail+ 
ing’ antenna, and a “fixed” or.“ skid-fin’’ antenna: The trail- 
ing; wire was, 250,,feet, in. length;and, led out through the. hull 
directly, above,the radio table, and thence aft. to an’ insulator.on 
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a brace wire, from which point it was suspended. The wire was 
held in a vertical. position by a small, stream-lined, lead weight 
suspended at the end.. When the planes were getting on or off 
the water, the wire was reeled in on a drum shown at the, extreme 
right of Fig. 1. Connections were made, to, this wire as, it passed 
through the metal core of the deck insulator, The; fixed antenna 
consisted of a rectangular coil of wire suspended from the.skid 
fins above the upper wing,, As the brace. wires. in and, between 
the wings of wire grounded, the effective range, of, the,, fixed 
antenna. was only less than one-quarter of, the range of the trail- 
ing wire, It was designed for use, only. when. on the water, but 
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Fic, 2.—“ Official Photograph, VU, S. Naval Air Service.” 





it served a more important purpose when ‘the trailing wire was 
ripped off while flying low. Without the fixed antenna we would 
have been without communication during part of two legs of the 
flight. 

Particularly important in seaplane radio installations is the 
tadio compass. Much has been said and written about the use 
of the radio compass on board ‘ships and at shore stations where 
ideal conditions can be realized. There, the location can’ be 
sélected for its distances away from masses of steel and ‘wirés not 
enclosed in metal conduit. Tt is to be expécted’ that! the’ radio 
compass ashore and on ships will work and work well. But on 
board seaplaties the radio compass has been handicapped, ‘éespe- 
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cially so on board the NC type, in which the radio compass was 
not easily placed or its location freely determined, By force of 
circumstances and by the necessity of limited space, the radio 
compass was installed in the only position for it, in the after com- 
partment of the hull, amidships. There it was surrounded not only 
by the interior electric lighting wires and the brace wires in the 
hull, but also by the control wires passing back to the tail. These 
wires’ shielded and distorted the radio waves as they passed 
around the compass coils, and caused errors which had to be 
determined and allowed for. But still more disastrous to the 
operation of the radio compass was the fact that these wires, 
being connected to the common ground of the ignition system, 
formed an antenna to radiate and bring closer the effect of the 
ignition disturbances, which disturbances are of the same general 
nature as radio waves and have the same effect as radio waves on 
the compass coils and apparatus. Nevertheless, with all these 
difficulties, electrical remedies were applied such that the effect 
of the ignition system, though not eliminated, was somewhat 
reduced. Operating the compass revolving control cables with 
one hand, and the electrical controls with the other hand, listen- 
ing with both ears. to the signals, br nts the. ae ver 





turbances and it sen a the greatest of care to judge the inten- 
sity and thus the direction of the signals. 

During the preliminary tests of the radio compass on the NC-a2, 
an accurate range of 50 miles was attained but before the flight 
was taken with the NC-1, the NC-3 and the NC-4, the connec- 
tions of the ignition system. were changed to increase the ignition 
efficiency but which reduced the radio compass range to 15 miles, 
Unfortunately no opportunity was given, while the resources of 
a research laboratory were near by, to overcome these disturbances 
and the flight, was attempted with this range. At the Azores the 
connections of the ignition system on, the NC-4 were again 
changed but to no advantage to the radio compass. , Shortly after 
leaving the Azores the auxiliary or duplicate spark plug part of 
the system was put out of commission by burnt out contacts, and 
as in this part of the ignition system had been located the, cause 
of the greater portion of the ignition disturbances, the, radio 
compass functioned with its former range of 50 miles. It, was 
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providential that this part of the ignition system, did, fail at, this 
time as the NC-4 had drifted nearly, forty, miles off her course 
due to rough air and an accident to her magnetic compasses, and 
was )practically lost. It was the radio, compass which; brought 
the NC-4 back to the line of destroyers and, thence, into Lisbon, 

Closely allied, with the radio compass was the,radio receiyer, 
The radio compass itself may be considered a, directive receiver; 
but owing to the small. area that it embraces, and because. all. of 
its wire was so close to the ignition. disturbances, it, could not be 
used. for long range reception. . Fortunately, the shortcomings 
of the radio compass as a receiver were not. found in. the trailing 
wire, which made an ideal receiver. .A notable casein. point was 
a message intercepted while the NC-4 was. in flight approaching 
the Azores. It came from the U..S. S. George. Washington, 1800 
miles away. She was getting into Brest, France, and her :radio 
message which was intercepted was one reserving space, on (the 
next. morning’s train for, Paris, This is, the; respE, for; long 
range, reception by any, plane. in flight. 

The. sensitiveness, of, the, radio. compass,;and, the receiver ie 
“o long, ranges, obtained with; them, depended. almost entirely 
upon the amplifier, which; was.of a six stage, vacuum tube.type. 
The amplifier, as will be, seen in, Fig. 1, was, mounted one elastic 
supports to prevent the vibrations of ,the,hull from affecting. it, 
The amplifier complete was only .12” x 9”.x\4” and weighed, but 
12 pounds... Yet this 12 pounds of apparatus;amplified the incom- 
ing signals to 50 times, the strength they would have been. had 
the, best. previously, known BESeIV ES BR ANCE been» used).in 
its place. 

‘Another interesting, feature, i in the sania of the NC, planes 
was the.interior telephone system..;; This system,made it, possible 
for;any two persons in the plane to carry on a, conversation at any 
time. A specially improved;, helmet .was., developed, to, hold, 
directly over the ears, two .deep, soft; rubberear cups in which 
were located the ,head telephone-receivers... The ,sidesof, these 
ear, cups were high enough to allow each cup tobe fitted:to.each 
individual person by cutting it away.in places. . The helmet itself 
was received from the factory open at the back,and.then was fitted 
to the head of each individual. , The; microphone, ,or the part into 
which one talked,, was, so. constructed )that, the back. of, the :dia- 
phragm as, well as.its outward face was, exposed,'to, the engine 
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noises. The effect of the engine noises on the diaphragm was 
therefore balanced and it failed to respond to any sound waves 
comirig froth a distance and only when the lips were placéed 
directly in front of the diaphragm and the sound waves of the 
voice were thus concentrated on one side, did the diaphragm 
respond and ‘was speéch transmitted. With the sound proof 
helmets and the special anti-noise microphones, it was not only 
possible but easy to carry on a conversation, in spite of the 48 
cylinders which were roaring continuously only a few feet away. 
Before the NC-3 descended near the Azores, the question of 
landing was fully discussed over the telephone by the two pilots 
and the navigator. The opportunity of a conference in the air 
can not be appreciated until after one has been placed in such a 
position as was the crew of the seaplane, lost in a x fog with only 
a limited supply of gasoline. 

The transmitter on which the greater reliance was placed was 
a } kilowatt ‘wind driven spark set mounted on a strut under one 
of the engines, where it was exposed to the passing air. All the 
circuits, except the field switch and the variometer, were mounted 
behind the generator, in the hollow shell required to make the 
generator “stream-lined ” or adapted to air resistance. The 
spark gap and closed and open oscillating circuits were so ar- 
ranged that the various leads passed back from one circttit to 
another until the high tension current, ready for the antenna, was 
picked off from a clip connection in the tip end of the tail. The 
complete set weighed but 44 pounds and yet was heard 1200 
miles. 'The two-blade propeller was designed to deliver full power 
when the seaplane was flying at its slowest flying speed, 65 miles 
per hour, and as 'this air speed is approximately the speed of the 
air behind one of the propellers of an engine when run while 
the platie was on the water, the same radio ‘set could be used ‘as 
an emergency set, provided that the engines could be run. But 
when the NC-3 landed oft the water and ‘the set ‘was thus mourited, 
the forward motion given to the plane by the pull of the engine 
caused heavy strains on the already weakened hull, which jumped 
over and dived into the waves instead of drifting over themt: 
For this’ reason, grimly as the need was felt, it was considered 
too dangerous to try to use the set. 

The ‘other transmitter, known as the emergency set, is showt 
motitited on’ the radio desk. The high voltage required for this 
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set was obtained from a dynamotor driven by a storage battery, 
which battery also furnished directly the low voltage current. 
This little transmitter was capable of radiating .8 of an ampere, 
which under normal conditions would give a range of 75 miles. 
The transmitter proper weighed but 8 pounds and with the dyna- 
motor weighed only 26 pounds. It paid for its weight when 
the NC-3 landed 40 miles from Halifax. Communication was 
established with the tender, the U. S. S. Baltimore, within 50 
seconds. The tender was informed of the location of the plane, 
the trouble encountered, and the fact that no assistance would 
be required. This set, becatise of its 26 pounds of weight, was 
removed at Trepassey Bay. 

Some unit of the radio apparatus above described was in use 
practically every moment from the time the planes left Rocka- 
way Beach until they reached their several destinations. The 
radio operator was constantly either sending a message, or listen- 
ing to the radio compass signals or copying a message from the 
destroyers. Just as the planes were off Chatham, on Cape Cod, 
the noon time signal from Washington was received in the planes 
and the chronometers given another check. Secretary Roosevelt 
in Washington desired to send a message to one of the planes and 
to receive a reply. So quickly was the communication carried 
out that (1) the message was forwarded to a shore radio station, 
(2) the plane was called and the message delivered to the plane, 


(3) it was referred to the commanding officer by telephone, (4) 


the reply was given to the operator, (5) the shore radio station 
was called and the reply sent to the station, (6) the reply was 
forwarded to Washington and (7) before three minutes had 
elapsed, Secretary Roosevelt received the reply. 

In contrast to this efficient service of the radio equipment was 
the urgent need of communication by the NC-3 floundering about 
_in the heavy seas off the Azores, unable to send any message at 
all because the apparatus designed for such a crisis was left 
behind on account of its weight. Only the receiving equipment 
- could be used, which told of the plans of ‘search and the “ Esti- 
mate of the Situation.” Later, as we were drifting into port, the 
apparatus did its final bit: we intercepted—“ NC-3 sighted on 
water seven miles from breakwater Ponta Delgada under her 
own power.” 
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POLICY-—-ITS RELATION TO | WAR AND. ITS BEARING 
UPON, PREPARATION FOR. WAR', 


By Commanper C. C. Grrr, U.S. Navy roel 





Policy, broadly speaking, maps’ the destiny ‘of a state in the 
fulfillment of national aspirations as seen and interpreted by 
those in governmental control. 

‘When national’ policies ‘conflict, as they continually do and 
must, diplomacy, backed by potential’ power, attenipts to’ nego- 
tiate a settlement by the medium of official notes and ititerchanges. 
These do not always succeed. Then, if the difference is justici+ 
able, susceptible of decision by the application ‘of principles of 
law and equity, joint appeal: may be’ made to: some international 
court such as that of the Hague; or, if the dispute is purely politi- 
cal, and non-justiciable in nature, the, nations involved may, by 
special agreement, resort to a, tribunal)of. arbitration in the hope 
of.arriving at a satisfactory compromise or other, suitable,arrange- 
But; sometimes all attempts.at peaceful adjustment, fail., Then; 
if the, issue affects the vital interests, the independence, or the 
honor of the disputants, it has been the, experience, of history: that 
war usually results and each belligerent, strives by, force of arms 
to sustain its-avowed policy. Actiye war is.a continuation of policy. 
by violent means. 


“UNLIMITED War” AND “LiMiTED War” 


It, follows that .wars are of various kinds according to. the 
policies they are called upon,to support. If the object i is of great 
national importance, a matter of self-preservation in which_ the 
peoples of the belligerent, countries are deeply. aroused, and if 
the two contestants are evenly matched nations or. combinations 
of nations of the first rank, then each side will institute extreme 
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military measures, the utmost resources of the countries engaged 
will be under contribution—in such a struggle entire nations 
are in arms and the course of the civilization of the world may be 
in the balance. In so far as the chief participants were con- 
cerned, the World War of 1914-1918 is an example of this 
class known as “ Unlimited War.” 

On the other hand, if the matter under dispute is of minor 
importance, a quéstion relating to a distant possession, ‘an isste 
toward which the people at large are indifferent, or a contention 
wherein the parties concerned are of unequal strength, then the 
objective may not be worth any great military effort, or the 
weaker belligerent may be incapable of offering significant oppo- 
sition; in, any such case, the point in policy under controversy 
will be conceded by one side or the other without extensive mili- 
tary operations., Wars of this class may prove of great impor- 
tance in their ultimate influence on the history of the world, but 
they are decided without. a wide disruption of society or far 
reaching derangement of the usual pursuits of peace. The Boer 
War in the Transvaal and the Spanish American War may be 
cited as familiar examples belonging to this second class called 
“ Limited War.” lott 

Policy, therefore, controls the declaration of war, determines 
its natute and extent and is its master. The statesmen must 
instruct the strategists as to the political object of the war, and 
the extent of effort the nation is willing to make to attain it, 
before the latter can' draw plans for its prosecution. In illustra- 
tion, it is at once seen how the war plans drawn by the strategists 
of Brazil to govern her participation in the World War were, 
for political reasons, limited in demanding expenditure of national 
effort, as compared to the war plans which governed the partici- 
pation of France. 

Policy dictates grand strategy, which, in turn, determines the 
mutual relations and respective functions of its two branches, 
maritime strategy and land strategy. The line distinguishing 
policy from grand strategy is not sharply drawn; to wage wat 
successfully politicians and strategists must meet on common 
ground and evolve a general plan of campaign to guide and 
coordinate major operations both ashore and afloat. | 
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THE FUTURE OF WAR 

No discussion of policy would be complete without reference 
to the deep and earnest. desire of mankind to safeguard, the 
future against the catastrophe of war... The aspiration for honor- 
able, peace is shared by all high.minded peoples irrespective of 
color, race, language, or geographical location, and is much’ in 
evidence in modern. policy. 

With, the sufferings entailed by the world conflict. fresh, in 
memory, it was to be expected that revulsion to war should find 
strong expression in the enlightened statesmen, gathered around 
the Peace Table at Versailles: Such was the case and there is 
nothing new in this. The same sentiment has been, evidenced 
after all the great, wars of modern times, 

The ideal of world peace dates far back in history and has been 
recorded’ in ‘numerous state papers, treaties, and conventions. 
Now we have the League of Nations, as the most recent. mani- 
festation of this world-wide wish to substitute law and order for 
the violence of war. If there is any immediate prospect of the 
practical realization of this wish it will have a direct bearing upon 
policy and especially upon the question of preparation for war. 
1» Asa result of Allied victory democratic forms of government 
are now in the ascendency. This favors the purposes of ‘the 
League of Nations and if consolidated’ may well constitute a 
step toward the establishment of conditions: which may eventually 
bring the ideal of world peace into the field of practical politics. 

It is‘also a gratifying consequence of this ‘war that the sympa- 
thies aroused, the community of principles voiced by many 
peoples, is unmistakable indication of advance toward an approxi- 
mate unification of mankind. But, in order to reap the full 
benefit of these advances it is important to understand their limi- 
tations and to appreciate that, after all; they are only steps along 
a toad which is sure to be long and difficult. 

Danger lies in the beauty of the ideal. This, by influencing 
reason to capitulate ‘to the bias of sentiment and inclination, may 
prove a serious menace to the very ‘cause it seeks to promote. 
“The flower is not hastened in its growth by holding it to the 
flame.” ‘Harm rather than good results from attempts to con- 
travene the slow processes of evolution ordained by nature. The 
goal of a lasting world peace is one which cannot be reached by 
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short cuts, and attempts to do so will only result in increased 
difficulty and ‘delay. 

War’ isa great evil but there are others’ pieabet: History has 
taught that when two’policies conflict, moral motives on the one 
hand avail little against ‘unscrupulous ambition on the other, 
unless’ the’ reasonable’ contention’ of the former be backed by 
adequate physical force. A war which causés ‘good policies to 
triumph over bad is not an ‘unmixed evil. So used it is preventa- 
tive and reinedial against’ dangers and diseases which menace 
the progress of civilization. 

Marty instances in'history may be cited, wherein policy had to 
decide between just war and dishonorable peace. Of these, three 
of the 19th century might be‘ mentioned—Crete, Armenia and 
Cuba. In the cases'of Crete and Armenia, war was avoided, but 
at what a price: the cause of humanity was sacrificed and national 
consciences surrendered to iniquity. On the other hand, in the 
case‘of Cuba, war' was preferred, and few people will contend that 
this just war entailed greater evil than would ‘have been incurred 
had) the: United ‘States submitted to the continuance of. a’ dis: 
honorable peace. 

Butvhere the objection may like made that’ these evils greater 
sian’: ‘war have) at ‘last been eliminated, that the! overthrow of 
Hehenzollern' ambition marked the final need of war for any such 
purpose. To: this it: may be:answered that the same thing has 
been’ said. many, times in ‘the past and! has always proved an 
over, sanguine! and premature assumption, It would hardly be 
prudent to accept this objection without more convincing demon- 
stration.of its,truth than is now available, although, as has already 
béen .stated, there. is, encouraging indication that the. spread of 
democratic) forms of, government may tend, to reduce the evils 
which cause wars, of this class.. Even after this has been accom- 
plished, however, there. still) remains another class of wars, the 
causes of which. must also be, eliminated before disarmament, can 
safely, be, proceeded with in the security of world peace., 

This type , of, .wars.includes, those resulting from,a clash of 
policies. i in which. the moral, motives of neither one of the belliger- 
ents can be fairly. impugned, | It may happen, and. not infre- 
quently, has happened, that both sides wish to be guided, by 
moral, motives and yet fail in the peaceful settlement of their 
dispute, because of an honest irreconcilable difference of ethical 
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opinion. A difference of opinion in which neutral judges might 
also be equally divided. 

This condition will continue until all peoples of the world are 
influenced by the same moral motives in the same way, and are 
bound together in a common desire for peace by a natural com- 
munity of interests. Then all mankind can intermingle and 
meet for discussion on the same plane or approximately the 
same plane. It is obvious how far the nations of the world as 
they now exist, are from this ideal state of reciprocity and 
agreement. 

In illustration of present day divergence, it is well to consider 
the situation in the Pacific. We have here on one side of this 
great ocean Asiatics, and on the other side English speaking 
communities of a quite different race. The former are by far 
the more numerous in population while the latter in America and 
Australasia possess an equally disproportionate greater extent of 
sparsely settled territory. 

Racial characteristics and the evolution of history have placed 
these peoples on different planes of spiritual and social develop- 
ment. The English-speaking communities have evidenced a deep- 
rooted determination to prevent Japanese and Chinese immigra- 
tion. The Asiatics object to this and other discriminations against 
them. Here we have the alleged right of prior possession of 
property arrayed against the alleged right of equal opportunity 
for expansion. This is not a new situation in history, and in 
the past, sometimes the right of possession has prevailed and 
sometimes the right of expansive growth. The ethical arguments 
which enter appear to be of such equal balance on the two sides 
as to render a decision extremely difficult by any principles of law 
or equity which have so far been established. What persuasion 
is going to convince intelligent Japanese that it is morally wrong 
for them to use force to attain what principle and custom indi- 
cates to them to be a right? And again, looking at the question 
from the other angle, what argument can be advanced which is 
likely to move the inhabitants of California to the admission that 
their contention of property rights by which they exclude Asiatics 
is ‘unjust ? 

‘Until the barriers which separate nations are broken down, 
until the relations between Asiatics and Californians are on a 
parity with the relations between Californians and New En- 
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glanders—it .is clear, when such situations arise as the above, 
that the policy which will prevail, either in peace or in war, will 
be the one which is backed by adequate physical force. 
Experience and logic indicate that an approximate world unifi- 
cation is'a pre-requisite to lasting peace, and that this can only 
be effected, if it can be effected at all, by a series of wars, the 
extent and violence of which will depend largely upon the quali- 
ties. of measuredness and wisdom displayed by those in govern- 
mental control in formulating and carrying out the policies of 
the various states which make up the society of nations. Hence, 
it is of primary importance that statesmen should study war and 
its causes, try to lessen its frequency and virulence without im- 
pairing its usefulness, and at the same time endeavor to eliminate 
those evils and resistances which can be overcome only by physical 


force. 


Tue BEARING OF Pottcy Upon PREPARATION FOR WAR 


In due process of time an adequate code of international law 
and machinery for enforcing it will doubtless be evolved, but, in 
the meantime, war will have to continue as an instrument of 
policy. “As long as this condition lasts prudence requires that 
policies be insured by adequate armed force which includes special 
safeguards such as frontiers protected by mountains, water or 
other barrier to unlawful aggression, and properly defended 
lines of communication to outlying possessions. 

In a crisis, and in preparation for a crisis, fortunate indeed is 
the nation whose trustees for the future, those who shoulder the 
responsibility of governmental control, understand and conform 
to sound principles in shaping and carrying out an insurance 
policy of national defense. This is an urgent question affecting 
the public welfare and the fact that it is intricate and difficult 
makes attention to it the more important. 

Numerous considerations enter and interact on each other in a 
confusing way. Some of these are of an elusive and unstable 
nature. Consequently wide diversity of opinion frequently 
results, The interests involved, moreover, are largely of the 
future and therefore not brought home to the average citizen 
whose chief concern is the business of the present. In deciding 
matters of national defense it is not surprising that prejudice 
and expediency so often overrule logic, especially under the 
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shifting statesmanship of democracies. The subject itself, how- 
ever, is capable of scientific analysis. A satisfactory solution— 
a matter of growing importance as improved means of com- 
munication draw the peoples of the world closer together—is 
not to be arrived at by evasion or guess work. And it may’ be 
added that there is promising evidence that in the futuré'a better 
informed public opinion will not be so tolerant as’ in the past of 
blunders caused by ignorance and stubborn sentimentalism, but 
will demand that national affairs be managed in an honorable 
business-like manner. The field is one of cooperation between 
statesmen and their military advisers. 

The particular function of the statesman is to set forth the 
policies of the nation, indicate how they do or may conflict with 
the policies of other nations, and distinguish between policies 
which are vital, and those which are merely desirable. This 
information having been supplied, the particular function of the 
military adviser is to point what armed force is required to make 
these policies prevail either through potential influence in peace 
or by active use in war. Taking into consideration the resources 
as well as the aspirations of the nation, the responsible statesmen 
must then decide what policies shall be insured by the provision 
of armed force and what policies should be pushed only so far 
as is possible in peace, with the idea of abandoning them rather 
than to incur the hazard and expense of war. This is a question 
of what a nation can do and is willing to do to safeguard its 
interests. 

It is thus seen that the line of demarcation between the province 
of the statesman and that of his military adviser is fairly ‘well 
defined. This does not mean that the former should not concern 
himself with army and navy matters nor does it follow that the 
latter should remain ignorant of statesmanship. On the contrary, 
the more each knows of the entire subject the better, and it is 
essential to cooperation that each should know at least the broad 
principles which guide the other. At the same time, the line of 
divided responsibility should be clearly understood and remem- 
bered in order that ill-advised’ trespassing may be avoided. In 
this connection it may not be superfluous to observe that regard- 
less of whether the government sees fit to provide an army and 
navy in accord with expert advice or not, it is the duty of those 
in the military services to make the means that are provided, be 
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they great or small, as efficient as possible and in active employ- 
ment as effective as possible. 


PRINCIPLES OF PoLIcy 


‘In making, and) promoting. state policies two considerations 
enter, one of self-interest and one of ethics. In this respect we 
find that the fundamental rules of policy governing the relations 
between nations are not very different from the rules of conduct 
governing business and social relations between men, 

In a community of individuals each man seeks to increase his 
wealth and to add comfort and pleasure to his own life and to that 
of his family. Nor do his neighbors question the propriety of 
this objective so long as the means employed are honorable and 
do not infringe the rights and privileges of others, It is recog- 
nized that the worldly success: of a good citizen benefits his 
community. 

‘It, is similar to this in the community of nations., Policies of 
self-interest, to increase the wealth, power and influence of a 
state, are the outcome of a natural ambition for progress, and so 
long as they. are furthered by just and honorable means such 
policies. advance the cause of civilization and contribute to the 
world’s welfare. National wealth and power, under control of 
a good government, commands respect and exerts a beneficent 
influence in the conduct of world affairs, just as wealth honestly 
amassed and wisely used by an individual commands respect and 
works for good in the business affairs of men. It is thus seen 
that there is a balance between self-interest and altruism. Power 
ef doing good is not helped but hindered by blind idealism which 
neglects the essentials of self-interest. This applies equally to 
individual men and to nations. But in this, as in nearly all 
arguments by analogy, pitfalls will be met. if the comparison is 
pressed too closely. There are marked points of difference be- 
tween a community of individuals and a community of nations. 
For one thing, the regulation of intercourse between men has 
reached a more advanced stage than has the regulation of inter- 
course between the various states of the world. 

In summing up it may be fairly stated that self-interest con- 
stitutes the major consideration of state policy, and that it should 
be frankly accepted: as the adequate motive which it most assur- 
edly is. It is a fundamental of human nature, and; under: the 
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control of enlightened intellect is worthy and productive of happy 
consequences. This is not to say that sentiment and idealism 
have no place in policy. On the contrary they have an important 
influence on and are closely associated with the more materialistic 
considerations. In the grouping and regrouping of nations, in 
the movements of humanity which make up the history of the 
world it has been shown that the ties of blood and language 
have a holding power not to be overlooked, that these, however, 
do not bind as do territorial limits and the forces of physical 
propinquity, and finally that neither racial ties nor boundary lines, 
nor do the two together arouse human passions and influence 
combinations and separations of men as do pressures exerted by 
economic conditions. 

State policy may be said to rest on three principles: 

1. The Principle of Self-Interest—Economic considerations 
count first, territorial second, and racial or ethnological considera- 
tions third. ' 

2. The Principle of Humanity.—No nation will long endure 
whose policies violate the moral code of civilization. 

3. The Principle of National Defense.—A state too weak to 
defend its policies must be prepared to give way to more ambitious 
rivals. 
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“HOW THE CUSHING TOWED. IN THE MURRAY 
By Lieutenant (J. G,) Paut W. Hains: (C.C.), U. S. Navy 





Those officers who were stationed at Brest, France, about 
Thanksgiving, 1918, will recall the episode of the grounding of 
the Connor and the Murray, two destroyers who were returning 
from a “ Limey” outing of four days in company with four 
other destroyers. The Connor, senior and therefore at the head 
of the column, made a rather unusual mistake. It was early in 
the morning, and the weather was growing thick. She identified 
Isle Vierge Light for Ouessante; and in turning to port, pre- 
_ $umedly to round the latter island, piled well onto the hidden 
tocks which so infest that part of the rocky French coast. Before 
the news of the grounding could be flashed to the other craft, 
the Murray had also gone aground and had ripped a huge opening 
iti ‘her bottom about amidships. While the Connor ‘(having 
damaged her shafts and propellers) prepared for the worst, with 
the wrecking tug Favorite standing at full’ speed up the dangerous 
Le Four Channel to her rescue, the Murray was swung clear of 
the treacherous rocks by some kind Providence, and started for 
Brest under her own steam. Very soon, however, this ‘more 
fortunate of the two vessels realized that she could not maintain 
éven’the meagre five knots with which she had started for Brest, 
and she ‘accordingly signaled for help. The Cushing, being’ the 
only destroyer within visual distance at that time, made prepara- 
tions for taking her in tow. 

‘The whole story furnishes most excellent material for ward- 
rom or quarterdeck chats. But it is the purpose of this article to 
explain how the various problems in seamanship that arose were 
solved—to tell how the Cushing took the Murray in tow, how the 
Cushing steered a fair course under adverse circumstances, and 
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how she eventually transferred the tow-line to a tugboat just 
outside of Brest Harbor. 

The first problem was, of course, to pass a tow-line to the 
Murray—not considered a difficult task generally. On the occa- 
sion in question, however, a strong wind and high seas, together 
with intermittent rain, which rendered lines cranky and un- 
manageable, combined to make the situation and problem in hand 
anything but simple. In fact, four different attempts to pass the 
tow-line, each involving a distinct principle, were made by the 
Cushing before success was attained. 

In the first attempt to pass the line the scheme seemed simple 
enough, it being merely to steam up abreast the Murray and drop 
a line overboard, with a spar or keg attached to the free end, 
The Murray was to pick this up.. Accordingly, a good size spar 
was bent to one end of a five-inch lirie, and the usual towing gear 
was laid out on the fantail. The Cushing steamed at one-third 
speed past the Murray; the line and spar were heaved overboard, 
but not until the Cushing had almost passed the Murray. The 
result was inevitable. The line could not be paid out fast enough 
and the spar, was dragged out of the, range of the Murray's 
grappling irons, 

The second attempt was of similar character but based upon 
the known fact that a ship will drift in a strong wind faster, than 
a small object in the water, due to.the greater. wind surface 
offered by the ship. The maneuvers of the first attempt were 
repeated with one exception. The Cushing steamed slowly past 
the disabled, destroyer in the same direction as that in which she 
was headed, but to leeward. of her, this time..The spar,.was 
dropped earlier, but still not early enough. When clear of ,the 
Murray, moreover, the Cushing failed to check her speed,,by 
backing on both engines; and the net result was as fruitless,as 
before—the spar, was dragged far past the Murray before that 
ship could get the line with her grappling, irons, Had the Cush- 
ing dropped the spar some 50 yards astern of the Murray and then, 
when once clear of her, completely stopped her own ahead motion, 
there is no doubt but that this method would have proved success- 
ful. The principle is undeniably excellent. But in its application 
these two points must be strictly observed or else failure. will 
result: (1) The spar must be dropped far enough astern so that 
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it will not be dragged across a line extending directly to leeward 
from the disabled ship; and (2) ahead motion on the rescuing 
vessel must be completely stopped when she is clear of the other 
craft. 

If that line were ever to join the two ships, it became apparent, 
a little patience, a good deal of judgment, and no little common 
sense would have to be employed. Why not back down upon 
the Murray, send a heaving line across her bow, and make the 
five-inch line fast to the end of the heaving line for a third try? 
It seemed reasonably safe, even with some 1800 pounds of TNT 
on the Cushing’s fantail. It was tried. The heaving line shot 
true, and a sigh of relief went up from all hands—but too soon. 
Almost at once a great sea lifted the Cushing high and sent her 
hurtling with sickening force against the Murray's bow. Full 
speed ahead was rung up in a vain endeavor to prevent the 
impact—nay, more than “vain” endeavor, for the very motion 
of the port screw, which started first, chewed the Murray's bow 
and bent the Cushing’s port shaft and propeller to such an extent 
as to render them useless. Slowly, now the ships drifted apart. 
Even this unfortunate accident would not have prevented success 
in getting the line aboard the Murray had it not been that, in the 
_ excitement of the collision, a most major operation was over- 
looked. The heaving line had not been made fast to the five- 
inch line on the Cushing. The men on the Murray hauled franti- 
cally on the messenger only to find on the bitter end—nothing. 
In a few seconds time the Cushing had succeeded in losing her 
port propeller and incidentally a heaving line; and she was no 
nearer her objective, except perhaps in. experience. 

The fourth, and successful, attempt was planned carefully and 
executed with precision. First a heavy float was made to replace 
the spar which had previously been used, This was accomplished 
by lashing together several heavy oars and betiding them to the 
free end of a very long five-inch line, The Cushing then took 
up a position well abaft the Murray, and when all was in readiness, 
steamed very slowly past the Murray to windward of her, The 
line and attached float were hove overboard at a point well astern 
of that ship. Five men were employed to pay out the line as fast 
as possible. And, now, instead, of holding her course, the Cush- 
img crossed the bow of the Murray close aboard, and when clear 
of the Murray stopped all headway. This resulted in having the 











: 


cain 








rca STORER 





1622 How THE “ CusHING” TOWED IN THE ““ Murray,” 


five-inch line, lie in a bight about the Murray’s bow, as a 
in the accompanying sketch. 

By alternately heaving in. on the line akg then allowing it to 
sag again the whole line was worked bodily towards the Murray 
slowly but surely. In this operation the large float acted as a 
sort of sea anchor. Every time men on the Cushing hauled in 
on the line it, tended to assume as straight a line as possible be- 
tween, the anchor and the Cushing, and in so, doing it worked 
itself. closer and closer to the M urray. Grappling irons soon made 
contact with the bight, the line was hauled aboard the Murray, 
and the stout eight-inch towing line was hauled aboard her. It 
only remained to make everything well secure before the C ushing 
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started ahead very carefully and very slowly with the disabled 
ship in full tow. 

Before proceeding with’ the problems of steering that arose, 
it will be well to point out certain conditions, in order to make 
clear: the’ difficulties ' éricountéred. The vessels had to hold a 
southwesterly course (latet a southerly one). Wind and sea 
were Of the starboard bow, and only the Cushing’s starboatd 
screw Could be used. These facts, coupled with the further one 
that the tow line was led in through the stern chock of ‘the Cush- 
ing and around the after guti base, made it absolutely impossible 
to make anything’ to starboard. ' Indeed, with helm hard aport it 
Was not possible’ even‘ to hold the course, much less’ to make 
anything to ‘starboard, i. ¢., to ‘windward. ‘Wind and sea, and 
the drag of the idle port Gro paller combined ‘to make the bow 
persistently edge off to port. But even stronger was the com- 
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bination produced by the ahead ptish of the starboard screw and 
the tension, due to the towline, on the after gun base. ‘Each of 
these pulls amounted ‘to several totis, and the’ arm between them 
to'two or three feet.” In'this way they ‘made, it will be seen, a 
powerful couple tending ‘to turn the ship to port. Accordingly, 
whenever it became imperative 'to make a more westerly course it 
was fhecessary ‘to wear ship completely, and to tow the Murray 
in’a long tedious circle back ‘Over old tracks to the desired new 
course, which might be only an’ exasperating five or six degrees 
tothe westward of the old ‘one.’ ' This problem was not satisfac- 
totily solved. Perhaps a dozen’ times ‘dtiring the 26 hours in 
which the Cushing drove doggedly ahead with the almost water- 
logged (if the term may be ‘tised with a steel ship) Murray in 
tow, it was necessary to wear ship in this fashion, at the expense 
of time and exact navigation. 

In connection with this difficulty in steering, the writer sub- 
mits herewith a plan which, though to his knowledge never tried 
with destroyers, would undoubtedly successfully overcome such 
a difficulty. It is based upon the towing principle under which 
the numberless tugs at Liverpool all work. These small but 
powerful vessels operate in most confined bodies of water, some- 
times inside the docks, and they are required to turn sharply and 
quickly. This is made possible for them to do by bringing the 
tow line from the large steamer to a point on the tug as near the 
turning point as possible. The deck fittings and superstructure 
are so built as to permit of this line’s being made fast to a large 
swivel hook practically amidships. The writer’s suggestion for 
a destroyer in a predicament, similar to the Cushing’s is simply to 
lead the tow-line forward to the starboard waist gun, taking care 
to keep the line well outboard and clear of all such things as 
torpedo tubes, davits, lifelines, and rafts. The advantage lies 
(1) in removing the anchor effect of the tow line from just above 
the rudder and placing it forward where it cannot pin the stern 
down; and (2) in introducing a new force at a point where it 
would tend to turn the ship i in the direction it could not turn with 
the tow- line secured aft; 7, ¢., in this case to starboard. 

Such an arrangement thus puts the good screw and the towing 
line, the two heaviest forces acting, almost, in a straight line fore 
and aft. Each, accordingly, tends to counterbalance any turning 
moment introduced into the towing ship by the other; and at the 
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same,time the stern of, the towing ship is left. free to swing a 
small amount to, starboard,,and as, much as is desired to port, 
With this, arrangement a slight degree of) right rudder would 
quickly turn the, ship to starboard, while turning to port would 
be. accomplished by slowing down the ship’s; speed , just: long 
enough to allow the wind, acting on the high bow and bridge, to 
swing the nose in that direction... It will be noted no doubt that 
the. description applies strictly only to a vessel in the ‘exact 
predicament.of the Cushing, that is, with wind and sea on; the 
starboard. bow and, the..port:screw. useless. Other cases would 
naturally have to be modified to meet the. conditions that held; 
but the same principle of applying the towing line at a point on 
the towing ship as near the turning point as possible would still 
be employed to decided advantage. 
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ProjEcTED PLAN FoR TOWING THE “ Murray.” 


Certain objections to the above scheme may be entertained, 
And chief among the objections is no doubt the fact that the waist 
guns on all new. destroyers are on gun platforms at a considerable 
height above the water. Most certainly it would not be advisable 


to make the tow-line fast to.a point so elevated. But the idea is. 


to get the point of application of the towing force as near the 
ship’s turning point as, possible, and this should be worked out 
to suit the individual case. As suggestions, the chart house or 
the galley might be utilized om new construction, provided very 
strong stops are used on the line to hold it in a fixed position along 
the deck, especially where it goes over the ship’s side. Needless 
to say, the tow-line, in any case, would have to be plentifully and 
judiciously protected from chafing at all sharp edges where fric- 
tion, however small, might be expected. Few will probably claim 
as an objection to this departure that the bases of the waist guns 
on old destroyers are neither sufficiently strong themselves nor 
firmly enough embedded in the ship’s framework. to, withstand 
the strain of the tow-line.. , Experience throughout the late wat 
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with fueling at sea, and an examination of the deck fittings on 
the gun’s bases and the reinforcing beams under the deck, pre- 
clude such objection. 

The last problem the Cushing had to solve was concerned with 
the transfer of the tow line to the Dreadnought, a tugboat sent 
out to relieve the Cushing when the two destroyers were within 
the entrance to Brest Harbor the morning following the 
accident at Isle Vierge. It has been recommended as an efficient 
means of effecting this transfer at sea that the towing vessel 
bend a small, short line to the main towing line, outboard of 
the stern chock, and to a good sized cask of any sort that will 
float. The pelican hook on the towing gear is then slipped, and 
the cask and line are heaved over the side. The relieving vessel 
picks up the cask at her leisure. Such a method is all right if 
the tow line is not large and if the distance to the towed vessel is 
comparatively great. The disadvantage lies in the fact that a 
large tow line will not float, and, on the contrary, sinks fairly 
rapidly. The result is liable to be that the cask is dragged closer 
and closer to the towed vessel, due to the weight of the bight under 
water ; and the relieving ship is forced to approach the towed ship 
dangerously close in order to pick up the cask. Again, if the 
water is shallow the bight of the tow line is in danger of fouling 
on some object on the bottom. Because of these considerations 
the above method was not essayed by the Cushing, but another 
one more seamanlike, safer, and involving no cessation of towing, 
was successfully tried. It was‘as follows. The Cushing held 
her course, towing the Murray, while the Dreadnough, the re- 
lieving tug, steamed abreast of her, close aboard and at the same 
speed. One end of a five-inch line was led in through the stern 
chock of the Cushing and secured to the eight-inch tow line. The 
other end was led forward, outboard of everything, to the fore- 
castle, where an ordinary heaving line was bent to it. Men 
stationed at intervals along the deck held the five-inch line. This 
having been done, the heaving line was shot across to the tug. 
Thereupon the tow line was let go by tripping the pelican hook, 
and the men who held the five-inch line threw it clear. A few 
minutes sufficed for the Dreadnought to slow down and haul 
aboard successfully the messenger, the five-inch line and the 
large tow line. The Cushing proceeded to Brest: 
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ir THE 'NAVY’S ENLISTED PERSONNEL 
“AND REESTABLISHING ITS MORALE AND SPIRIT 


By Lier. ene C. Tuom, U. S.,Navy 





THE SrrpArion To+Dax » 2 


oThe navy is approximately 40,000 men short of authorized 
enlisted strength. it 
Enlistments are barely keeping ne with discharges and dis- tf 
. entoliments. 
Eighty-five per cent of enlistments are for two years. i 
./Reénlistments are so few as to be negligible. . | 
The navy is rapidly losing all of the older, trained, and ex- | 
perienced enlisted men. | 
Ninety per cent of the present ehlisted force are young and 
inexperienced recruits, possibly good: material, but woefully lack- it 
ing:in training, initiative, judgment, and: physical: development. | 
More than fifty per cent’ of commissioned line. officers have 
been! commissioned since the declaration of war, either’ from the 
Naval Academy, from the ranks, or from: civil life, and these | 
officers are generally unfamiliar with prewar conditions, stand- | 
ards, and training methods. | 
The: prewar chief petty officer, the backbone ‘of the enlisted if 
personnel, has vanished. He is either an officer or a civilian, 
\ The present chief petty officer, while :representing the best 
among the present enlisted force, is inferior to his: prewar pre- 
‘ décessor by reason of lack: of experience-and training, and is 
therefore less competent to train recruits. 











THE _ PROBLEM: 
How are we to rebuild the enlisted personnel, reestablish its 
morale ,and spirit, and regain the high standard. of ‘efficiency, [ 
which existed in the forecastle prior to:the declaration of war? 
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A SUGGESTED SOLUTION 


Any innovation, however logical, is sure to meet with opposi- 
tion. Naval officers are human, and when once established, they 
dislike any disturbance of their daily routine. It is not expected 
that these suggestions will meet with any marked approval from 
the forecastle, the steerage, the fourth ward, or the heads of de- 
partments. However, all hands will admit that something must 
be; done, and the plan proposed herein, though it may never be 
adopted, may well be of value in causing a certain amount of 
thought, discussion, and protest, which may result, in a better 
solution for the problem. 

In this discussion the suggestions are made with reference to 
the deck divisions of the larger ships. Certain modifications 
will be necessary to suit conditions in other branches, and! on 
smaller ships. 

It is an acknowledged fact that the older and more valuable 
enlisted men can be retained in the service only if the presént 
Congress provide for an adequate increase in pay. 

Assuming that Congress will increase the pay of enlisted men, 
we must also assume that the Bureau of Navigation will offer all 
legal inducements to persuade ex-service men to return to the 
service: It is to be hoped that many will reenlist; but even the 
most optimistic among us must admit that a great many, and 
among them must be; numbered'some of the most valuable men, 
will have become established m civil life, with family and business 
ties which they will not care to break for the rather doubtful 
advantage of retaining their continuous service status. 

At present we can expect that but a small percentage of the 
total enlisted personnel will be “ old timers,’ men with two or 
more enlistments in ‘the service. In fact, the great majority of 
the enlisted force will be recruits. Even those men who’ have 
been in'!for as muchias two years are, in a sense; recruits, for 
conditions’ in the) service since demobilization began have been 
such as. to preclude any thorough training of recruits, and the 
rapid loss of the older men has deprived the navy of the valuable 
services of experienced instructors, who were so largely responsi- 
ble for the efficiency of the prewar enlisted personnel. 

It is not intended to infer that the prewar enlisted man re- 
ceived all his training at the hands of his petty officers. ‘All 
drills and exercises were; of course, directed by officers, and 
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officers were likewise largely responsible for the efficiency, or 
the lack of efficiency, of their divisions as a whole, and of such 
drill units as gun and boat crews. Nevertheless, it is true that 
by no means all of the training of enlisted men was received 
during the periods between drill call and retreat. On the con- 
trary the prewar recruit acquired a great part of his more inti- 
mate training and the greater portion of his knowledge of practi- 
cal seamanship, from his association with the older enlisted men, 


the ship’s petty officers. These experienced men were in great 


measure responsible for the transforming of recruits into sailor- 
men. Their hours of instruction were not confined to drill periods. 
They taught by precept and example during the hours devoted 
to ship’s work, to drill, and to play. They were the real back- 
bone of the enlisted personnel and their loss cannot be over- 
ees. 

“Tt is obvious, therefore, that a great deal of the training of 
recruits must devolve upon the officers and particularly upon 
those who are now watch and division officers and junior officers, 
_ Unfortunately, practically all of these younger officers are as 
lacking in experience and training as are the present day petty 
officers. Study the roster of officers of a modern battleship of the 
fleet. The senior watch officer is a lieutenant of the Naval 
Academy class of 1916. In prewar days he would be a junior 
lieutenant of less than one year. Practically all of the remaning 
watch officers are reserves, temporary regulars, or the product 
of the wartime three-year dash at the Naval Academy. They 
have been at sea, as officers, three years or less; have had no 
experience with prewar methods, standards, or requirements ; 
and have, through no virtue of their own, been hoisted into 


itt yy 


‘No reflection on these officers is intended. They are of the 
identical breed, and potentially the same, as their older brothers 
in the service. It is an indisputable fact, however, that an 
officer with two years’ sea experience cannot be expected to 
handle a division or take a watch as efficiently as an officer with 
six or eight years at sea. 

A good watch and division officer is the product of experience, 
training, study, and observation. Like wine, he improves with 
age, and few of the older officers of to-day will say that when they 
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graduated from the watch officer class they had no more to learn 
about that important duty. 

The average Naval Academy graduate has had practically 1 no 
experience in handling men; and has but the vaguest conception 
of his duties and Jeapoaibililies. If he is taken fresh from his 
school books, thrust into an officer’s uniform ,with two stripes 
upon the sleeve, and given a watch and a division, the transition 
is likely. to be too swift for his abilities and his character to, keep 
pace. The sudden increase in rank has been known to cause 
inflation of the ego, and the change from the role of midshipaae 
with attendant restrictions, to that of lieutenant with correspo 
ing authority, often results in the overdevelopment of such men 
ties as arrogance, indolence and “ tougeness.” 

“As the twig is bent so is the tree inclined.” Failure on the 
part of the older officers in the service to correct .any wrong 
tendencies and impressions on the part of the new fledged younger 
officers may result, at a later day, in injustice to these officers and 
to the service. 

Since we must rely upon officers for much of the training of 
recruits that was formerly done by experienced petty officers, 
and since, in general, the division officers of to-day are, propor- 
tionately as deficient in training and experience as are the present 
day petty officers, our first step in rebuilding the enlisted personnel 
must be the inauguration of a rigid system of training for the 
younger officers, 

If we adopt such a system and: carry it out conscientiously, we 
will, while designedly improving the efficiency of our officers, 
be simultaneously training our men, for the reasons that if, as 
an item in his own training, a division officer is held responsible 
for the appearance of his men and their conduct at drill, he will 
soon take steps to see that they are above reproach. Of course, 
an officer is now presumably held responsible for any irregulati- 
ties on the part of his men, when such irregularities are brought 
to the attention of the proper authorities. In the past, however, 
heads of departments have not ordinarily called the attention of 
the executive or of the division officers to minor infractions, it 
being generally considered that such action savored of officiqus- 


ness or of tale bearing. It is, therefore, proposed to assign older 


officers to specific duty as “trouble hunters” who shall be con- 
stantly on the watch for irregularities in order that the attention 
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of younger officers may be called to errors in.method and prac- 
tice, It is proposed that temporarily the heads of departments 
on board ship be designated.as “ discipline officers ’’—for lack of 
a better name— and that. these officers be charged with the re- 
sponsibility of correcting the faults of the younger officers, train- 
ing these officers in their professional duties, and particularly in 
discipline and. the art of handling, men. 

To-day. the shortage of men and the, inefficiency, of enlisted 


personnel keeps the greater number of battleships tied up at the 


yards. The prewar exercises and maneuvers) are largely aban- 
doned. The time which was formerly devoted. to. these drills 
and exercises may now be most properly employed in a period 
of, intensive training of officers and, men. And as the younger 
officers and the enlisted men are to be the victims of this  pro- 
posed system, it is proper that the older, officers devote their time 
and energies to the task of instructing and training their less 
experienced shipmates. 

To, the average naval officer, the subject of classes and school- 
rooms is,abhorrent. Few. will accept with alacrity the combined 
role of pedagog, drillmaster, boatsmain’s mate, and master-at- 
arms, With efficiency and morale in the navy at the present low 
ebb heroic, measures are necessary and every, officer who desires 
to'see a return to prewar conditions, should, be willing to sacri- 
fice a portion of his time and of his, comfort to accomplish this 
result. 

, Since innovations are unpopular, the plan suggested herein if 
pursued perfunctorily and as an unpleasant extra duty, will be of 
little value, It is proposed that the system) be made. strenuous 
and exacting at the outset, and, that it be given precedence over 
foutine port drills'and ship’s, work. It. is proposed that division 
officers, junior officers, and men be on the job and on the jump 
from,all hands until the end of working hours; that drills and 
exercises be long enough to be of real benefit but not so long) as 
to become excessively monotonous ; and that every drill and every 
exercise be conducted under the personal supervision of, an older 
officer. strictly charged with the duty of correcting errors, enfore- 
ing discipline, and requiring on the part of, every officer and man 
concerned, strict attention to the, job. 

Its proposed that the discipline officers devote their attention 
chiefly to the officers, but at the same time hold these officers 
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responsible for the conduct, deportment, bearing, and efficiency 
of their men. In this way the discipline and training which jg 
forced upon the officers will be communicated by them to their 
men, which is the ultimate result desired. 

As an example of an average day it is suggested that reveille 
be not later ‘than 5.30 a. m. and that all division officers ‘be re- 
quired to turn out at this hour and report to their parts of the 
ship to oversee the work of their divisions. It is further sug- 
gested that’the discipline officer having the day’s duty be on deck 
during this period for the purpose of supervising the activities 
of ‘all divisions and of the officer of the day. 

Breakfast should ‘be at 7; and at’7.45 all hands should turn to, 
all division officers being present, to clean up ship for quarters; 
division officers should muster and inspect their divisions at 8.15 
arid’ report them at quarters at 8.30, at which time ciate 
officers should inspect ‘divisions and part of the ship. 

From 8.40 to 9 there should be a brisk physical drill which 
should be conducted in person by division officers, under supervi- 
sion of discipline officers, and’ performed by all officers. wraps 
to divisions. 

From 9.05 'to 10.30 there should be a snappy infantry’ drill, is 
cluding physical drill with arms, instruction and drill in the 
salute with and without arms, etc. This drill should be personally 
supervised by the discipline officer detailed for this duty, and 
division officers should never be allowed to take out or send out 
their divisions for individual drill, except under his supervision. 
The supervising officer ‘should himself drill the divisions'/as'a 
battalion, and should in addition, require individual company drill, 
during which’ he should’ correct irregularities in bearing, manner 
of giving and of ‘executing commands, etc. These drills should 
be made as'snappy as possible. When available a band should be 
present.’ It is an’ accepted fact that nothing improves a’ man’s 
military appearance, manner, and bearing as much as a thorough 
course of correctly administered military drill, and for this reason 
itis proposed to make this drill a daily affair and to lay partictlar 
stress upon the necessity for strict attention and proper in 
formance on the part’ of all concerned. 

Retreat from this drill should be sounded at 10.30, followed 
by a fifteen minute “breathing spell” before battery drill at 
10.45. This drill should occupy the period from 10.45 to 11.30 
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atid should be devoted to testing out fire-control and communica- 
tion systems, followed by a short period of Geil for pointers and 
loading crews. 

The afternoon drill period should begin at r p. m. and should 
be devoted to infantry, artillery, or boats under oars or ‘sail. 


Retreat should be sounded at 2:and‘from 2.15 to:3 should be held 


school for officers, at which time lectures should be given by 
heads of departments to division and junior officers on subjects 
of ‘professional interest. During this period the men would 
engage in ship’s work or drills under the supervision of division 
petty officers. At 3.10 should be held school for enlisted men, 
under the instruction of division officers, and under the super- 
vision of discipline officers. Twice a week this period should ‘be 
devoted to inspecting bags or bedding, both operations to be 
under supervision of a discipline officer. Retreat should be 
sounded at 3.55. Night drills should be held twice weekly, all 
division officers being present. 

The outline above is merely a suggestion and will of course 
require modification to suit particular conditions on individual 
ships. It is intended to indicate the amount of daily attention to, 
and supervision over, the activities of division and junior officers 
which should be exercised by discipline officers. 

All officers who graduated from the Naval Academy in 1917 
or later and all officers who have been commissioned from other 
sources since that date, should be required to keep journals in 
which should be written each week an article, essay, description, 
etc., on some subject of interest to the naval service!’ These 
journals should be rigidly examined by a discipline officer and 
marks assigned. Should a journal prove unsatisfactory the owner 
should be required to submit additional work. 

During the period of intensive training, routine ship's drills 
should be reduced to a minimum. However, particular attention 
should be paid to the conduct of officers and men at these drills: 
Instruction in bugle calls and pipes should be given until all 
officers and men are thoroughly familiar with them, and with 
the fact that each call for drill, boats’ crews, ete.,.is a signal for 
some ‘one to step out on the double. This should be strictly 
enforced with officers and men: 
o'In order to carry out this or a similar plan it is proposed that 
the heads of departments and other officers, preferably lieutenant 
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commanders or above, be detailed as discipline officers for the 
training and instruction of ,division and junior officers, and to 
supervise these officers in their work as watch and division: offi- 
cers. These discipline officers should be assigned according to 
their qualifications, or their duties, somewhat as follows: 

Executive: General supervision of all drills and instruction, 
Responsible for, preparation of drill schedule and for assign- 
ment of discipline officers. 

Navigator: In charge of schools for enlisted men of deck force, 
and of lectures for officers., In charge of officers’ journals and 
note books. 

Engineer: In charge of schools for enlisted men. engineer 
force, and'of junior engineer officers’ journals and note books. 
General supervision of drills and inspections of engineer divi- 
sions, . 

Ordnance: In charge of infantry, artillery, and gunnery drills, 

First Lieutenant: In charge of emergency drills, physical drill, 
boat drill. 


The executive officer should prepare a comprehensive schedule 
of drill, instruction, and ship’s work, so varied as to reduce 
monotony, but arranged to cover the entire working. day, with 
fifteen minute “breathing spells” in forenoon and afternoon. 
He should assign as discipline officers his heads of departments 
either as outlined above, which outline is based on the duties. per- 
formed by these officers, or according to the particular abilities 
or preferences of the officers, concerned. 

The navigator should have charge of instruction of enlisted 
men, the actual instruction to be performed by division officers, 
He should arrange a schedule for approval by the executive, and 
personally supervise all classes in order to assure himself that this 
schedule is properly carried out and not in a perfunctory and 
dilatory manner, ‘This instruction should be confined to purely 
practical subjects such as seamanship, gunnery, primary naviga- 
tion, signals, radio telegraphy, naval regs., naval etiquette, cus- 
toms and traditions, military law, etc. Instruction in academic 
subjects and specialties should not be included but should be 
given in special classes upon request. 

He should also have charge of the instruction of division and 
junior officers should arrange for lectures on naval and allied 
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subjects by officers from his own and other ships, and by civilian 
specialists when practicable. 

He should have charge of officers’ journals and note books; 
should require diligent and conscientious work in these journals, 
and should, if necessary, assign subjects to be investigated and 
written upon by officers. He should carefully examine these 
journals and assign marks, requiring officers whose journal work 
is unsatisfactory to submit additional work. 

At sea, and when practicable in port, he should require officers 
to perform a reasonable amount of navigation work and should 
correct all navigation notebooks. 

The engineer officer should exercise similar supervisory. duties 
in connection with the school for enlisted men of the engineer 
force, conducted by the junior engineer officers. He: should 
prepare schedules of instruction and see that these schedules are 
properly followed.. He should, in addition, exercise personal 
supervision over the drills and inspections of the engineer divi- 
sions, and should assign notebook subjects to junior engineer 
officers, which work he should examine, correct, and mark, 

The ordnance officer should have charge of all, gunnery, in- 
fantry, artillery, and similar drills. If necessary. he may be 
assisted by other officers, such as assistants to heads of, depart- 
ments. He should prepare a schedule of his drills for approval 
by the executive, and should personally supervise and direct 
such drills. His paramount duty should be the, instruction, of 
division officers in their duties in connection with these drills, 
and the correction of errors of officers in' manner of giving and 
of executing commands, military bearing, rendering salutes, naval 
phraseology, attitude toward enlisted men, and. toward. other 
officers. The first lieuteriant should have charge of all emergency 
drills, physical drill, and boat: drills. . His particular interest 
should be the instruction of officers in the proper stationing! and 
handling of their men, and in the proper deportment of officers 
and men at drill. He should réquire all officers to move at the 
double during emergency drills; and to take part in all physical 
drills. He should instruct officers in the proper handling of boats 
under sail and oars, and in the proper method of giving com- 
mands for boat evolutions. He should cause to be submitted to 
him all division watch, quarter, and station bills, and division 
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books, which he should require to be, kept up to date and ;in 
approved form. 

In addition. the discipline officer having the day’ s. duty should 
supervise bag: and bedding inspections, and require division offi- 
cers to correct all faults. 

It should be impressed upon all discipline ine that dees are 
strictly charged with the duty of. instructing watch officers in the 
proper method of standing watch on deck or on the bridge, and 
that they are required to correct any faults of bearing, deport- 
ment, or language on the part of the officer of the day which may 
come to their attention. 


To be of any value this, or any similar system, of intensive 
training must be relentlessly prosecuted. No errors due to igno- 
rance, indifference, carelessness, or any other cause, should be 
overlooked. Discipline officers should, from the first, take sub- 
ordinates to task for all irregularities however slight, of conduct, 
bearing, manner or giving and executing commands, attitude 
toward enlisted men and toward other officers, personal appear- 
ance, and for all irregularities on the part of their men. Until 
the present slackness and inefficiency is largely corrected exag- 


gerated disciplinary measures should continue in force until suffi- 


cient improvement is visible to warrant gradual modification. Re- 
turn’ to normal conditions should depend upon the results ob: 
tairied and should be a goal for which the chief sufferers, junior 
officers and men should strive. 

In coneltision, the present lack of efficiency and morale can be 
remedied only by a radical change in training methods. Nothing 
suggested above is new. Everything hasbeen tried out in the past 
to a greater or a lesser degree. It is merely proposed to com- 
bine various disciplinary and instructional features in one program 
of intensive training, the primary object being the development 
of)the ‘efficiency of the junior half of the officer personnel; and 
the ultimate aim the training of the enlisted men, and of the entire 
service. It is not expected that these suggestions will be adopted, 
but it: is hoped that they may cause some constructive brithtiam 
from which a better plan may be evolved. 
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LINE OF POSITION BY AZIMUTH OBSERVATIONS 
By A. 'B. CLEMENTS 





The navigator has from earliest days depended upon measure- 
ments of the altitude of heavenly bodies, At first. the latitude 
alone was calculated, then, with the improvement in time-keepers, 
the longitude also could be obtained. The latitude was for so 
long a time all that could be determined that it got to have a 
peculiar value to navigators, and even after it, became, possible 
to. obtain the longitude, it was supposed to be more dependable 
than the longitude, though the latitude were itself obtained by 
methods depending upon time, as the reduction to the meridian 
and single altitude at a given time. In recent editions of Bow- 
ditch it is advised that the computed point on the line of position 
be disregarded in favor of one depending on the dead reckoning 
latitude, though the computed point is nearer the dead reckoning 
position than the one recommended and is in a popular sense the 
“most probable” position. So since the navigator has so long 
depended upon the measurement of the altitude, he has ignored 
the possibility of obtaining his position by any other measure- 
ment. He has computed his position at sea from a solution of 
the astronomical triangle using as known quantities the declina- 
tion obtained from the Nautical Almanac, the altitude, obtained 
by a measurement with the sextant, and assumed values of either 
or both the latitude and longitude. The perfection of the circle 
of reflection and sextant, and the accuracy of observations with 
them when the horizon is visible, has made this method most 
satisfactory. The fact that measurements of either of the remain- 
quantities, if possible, would be equally valuable’ to ‘him and 
equally enable him to solve the astronomical triangle and obtain 
his position is seldom considered, though occasions often arise at 
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sea where measurement of the altitude with accuracy is impossible 
and that of the azimuth is practicable and convenient. 

There is no way of measuring the position angle of a celestial 
body, but the corresponding angle of a radio compass station on 
shore is now furnished by radio compass stations along the coast, 
and vessels are constantly navigating the coasts of the United 
States, Great Britain and France, using positions obtained by 
computation or plotting from these angles. An article on the 
determination of positions by radio compass azimuths and posi- 
tion angles was published on the back of the Pilot Chart for the 
North Atlantic for January, 1920, reprints of which may be ob- 
tained from the Hydrographic Office, Navy Department. 

‘Little attention has been paid to determining positions by 
measurement of the azimuth of heavenly bodies, though with the 
improved forms of the’ azimuth circle the azimuth may be de- 
termined with accuracy. The navigator is often able to see the 
sun or stars overhead when the horizon is entirely obscured by 
fog, and many devices have been suggested for determining the 
horizon or a substitute for the horizon so that sextant altitudes 
can be measured, and thus the method of solution of the astro- 
nomical triangle based on the knowledge of the altitude be used. 
In such cases it is generally possible to obtain fairly accurate 
measurements of the azimuth and from a solution of the triangle 
with the azimuth as a known part obtain points on the line of 
position more accurately than they could be obtained by computa- 
tion based on sextant observations of the altitude with uncertain 
position of the, horizon. While the azimuth method is not nearly 
so accurate as the altitude method, the error of the, azimuth 
method is least when the altitude is great, and as bodies, high in 
altitude are the only ones plainly visible in fog, it is at this time 
when the usual; method fails entirely. or is at its worst that the 
azimuth method is at its best. In the examples given dotted lines 
are plotted showing the errors in the lines of position due to an 
error of one degree in the determination of the azimuth. 

Since the line of position determined by an observation of the 
azimuth makes. a large angle with the line of position obtained 
from an altitude of the same body, the two lines may be combined 
with advantage. As these lines of! position are absolutely inde- 
pendent of each other, the ,position of their intersection is a 
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legitimate fix, subject only to the errors of the two observations. 
This method of obtaining a fix may be of great value where for 
any reason the position of the ship is uncertain and an immediate, 
even if only approximate, fix is desired. 

__A convenient method for the computation of points on the 
line of position by the azimuth method, whether the observed body 
be a wireless station on shore or a celestial body, is as follows: 
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Let Fig. 1 be a projection of the celestial sphere on the plane 

of the horizon. 

Z, the zenith of the observer. 

P, the elevated pole. 

M, the observed body or the zenith of the niredbain station on 
shore. 

Mm, the perpendicular from M on the meridian of the bNseiver 
Then, calling Mm, a, the length of the perpendicular, 

Qm, b, the latitude of the foot of the perpendicular, 
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Zm, C, the zenith distance of the foot of the perpendicular, 
from Napiet’s rules. 





Cos t=cot b tan d, whence tan b=tan d sec t; (1) 
cos b=tan a cot ft, whence tan a=cos 6 tan t; (2) 
sin C=cot Z tana; — ‘ (3) 
| and substituting for tan a from (2) in (3) 
; ; sin C£cot Z cos b tan t, (4) 
and _latitude=b—C when Z<90°. 
t =b+C when Z>90°. 
} To obtain the line of position assume two values of ¢, the hour 
angle, and compute the corresponding values of the latitude. 
This line of position can be used as lines of position obtained in 
other ways/are used. 
i Where measurements of both altitude and azimuth are made 


and it is desired to obtain a fix, the line of position depending on 
i the altitude may be obtained by the method of Saint Hilaire or 
the time sight, or the computation may be combined with the 
foregoing, this being the ¢’¢” method of Bowditch, 1917, page 
134, and this line of position, however obtained, plotted on the 
\ chart intersecting the line of position obtained from the azimuth 
will give the required fix. Or a fix may be computed directly as 
follows: | 





sin t cos d=sin Z cos h, whence sin t= sin Z cos h sec d; (1) 
t cos t=cot b tan.d, whence tan b=tan d sec t; (2) 
re cos Z=tan C tan h, whence cot C=tan h sec Z; (3) 
and latitude=b—C when Z<go° 
iy =b+C when Z>90°. 

The labor of the computations required in the use of these 
formulz as well as in other calculations of navigation involving 
the solution of a spherical triangle may be avoided by the use of 
a table: of right spherical triangles such as that published by the 
| Navy Department in Hydrographic Office Publication No. 200, 
| Table VI... A larger table that would not necessitate interpola- 
tion or corrections is much to be desired.. Though such a table 
i would be bulky, and contain many pages “It is easier to turn 
pages than it is to interpolate.” 
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Example 1.—October 10, 1916, 3 p. m., in dead reckoning latitude 6° 21’ 
S., longitude 30° 21’ 30” W. At Greenwich mean time 12h 43m 32.58 ob- 
served azimuth of moon’s center N. 34° 10’ E. and corrected altitude 70° 


=2’ 03". 


angle th 16m 51.3° W. (19° 12’ 49.5” W.). 


The declination is found to be 10° 03’ N, and the Greenwich hour 





AssuMING LonGITUDES 30° 12’ 49.5’ W. AND 31° 12! 49 5/" W. 





AZIMUTH LINE OF POSITION 


' 6" LINE OF POSITION 





ty =11° E. 


s =34 
h =70°11' 03’! 





b, =10°14' 02" tan 9.25698 cos 9.99304 


bg =10 16 12 


Cig =16 22 08 
C22 =17 56 50 


Cin =16 42 15 
Con =16 O1 15 








sec 0.00805 tan 9.28865 

t- wzt1a° E. 

d =10°03 N. tan 9.24853 
10’ 


sec 0.00960 
tan 9.24853 


cot 0.16829 


sin 9.44998 


tan 9.25813 


tan 9.32747 
cot 0.16820 


cos 9.99299 


sin 9.48875 


cos 0-75819 cos 0.75819 
sin 9.97349 sin 9.97349 | 


sin 9.24960 
Sin 9.25112 





cos 9.98128 ————-———_ 
cos 9.98280 























Direct CoMPUTATION FROM OssERVED ALTITUDE AND AamutH 
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t 





=10°03' N 
=34 10 
=70 11 03 


=10 14 22 
=16 35 51 


at = 6 21 29S. 


d 
£ 
h 
he =11°08! 53! 
b 
¢ 
L. 


sec 0.00672 
SIN 9.74943 
COS 9.53019 


Sin 9.28634 





Ng=30 21 42.5 W. 


tan 9.24853! 
tan 0.44329 
sec 0.00828 


ooo 


tan 9.25681 


| 
} 





sec 0.08228 





cot 0.52557 
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Example 2.—In dead reckoning latitude 19° 31’ N., longitude 75° W. 
observed radio compass bearings Key West 300° and Darien 204° Position 
Wireless Station, Key West, latitude 24° 32’ 48” N., longitude 84° 39’ 52” 
W. Position Wireless Station, Darien, latitude 9° 07’ 15” N., longitude 
79° 46’ 20” W. 

For Key West Line Assume Lonaitupes 75°39’ 52!’ W anv 74° 39 52! W. 














1 = 9° sec 0.00538 tan 9.19971 

tg =10 . sec. 0.00665 tan 9.24632 
d =24 32’ 48" N. tan 9.65954 tan 9.65964 

zs =60 cot 9.76144 ; cot 9.76144 
b, =24 48 58 tan 9.66502 Cos 9.95792 —— 

bz, =24 52 47 ———- tan 9.66629 COS 9.95770 
(. = 445 40 sin 8.91907 ——_— 
C2 = 5.17.57 s n 8.96546 


Laty=20 03 18 N. 
Lats=19 34 50 N. 





For Darien Line Assume Lonoitupes 75° 46! 20/! W. anv 74°.46' 20’ W. 





























tom a Sec 0.00106 tan 8.84464 

yi =5 sec 0.00166 tan 8.94195 
= 97 ts” tan 9.20559»: tan 9.30559 

2 =156 _— cot 0.35142 cot 0.35142 

b, = 9°08 34 tan 9.20665 COS 9.99445 

be = 2 og i8 -——— tan 9.20725 COS 9.99443 

4 =65 55 13 i Sin 9.19051 

Ce =I sin 9.28780 

Lat; =18 03 47 N. 

Latz=20 20 39 N. j 

76° 75° 74° 
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MYSTERIES OF THE SEA 
By James Morris Morcan 





In reading the following official report of the captain of the 
U.S. S. Victoria, one of the blockading fleet off Wilmington, N.C., 
in 1864, it must be remembered that it is dated many years before 
the mechanical torpedo or the (from) 18- to 40-knot torpedo 
boat was invented. It is quite a good description of the man- 
euvers of a Whitehead torpedo or modern torpedo boat might 
be, but at the time it was written the Confederates did not have a 
steam launch, such as they used for torpedo boats, which could 
possibly make over seven knots an hour and the question naturally 
arises: “ What was it that Captain Keyser and the crew’ on the 
U. S. S. Victoria saw? The Confederates never attempted a 
torpedo attack at Wilmington as they had no torpedo-boat or 
launch there. 


U.s.. 8S.” Vectomta,” ; 
Orr WeEsTERN Bar, NortH CAROLINA, 


September 9, 1864. 
Sir: 

... At 2 a.m. being in four and a half fathoms water, with Bald 
Head light bearing East half North, and Bug light North East, three 
quarters North, saw a suspicious looking, very small dim bluish-white 
water crossing our stern to westward. 'We soon made it out to belong 
to something that looked like a large whale, with the water washing 
over either end of it. I supposed it to be a torpedo-boat, then on our 
starboard quarter and to westward of us, standing toward us. I started 
ahead on one bell to bring our starboard broadside gun to bear upon 
him (the pivot gun cannot be used in broadside) and fired as soon as 
possible: then started full speed in order to change our position and avoid 
his blow under cover of the smoke. I then stopped and looked for him 





*See U. S. Naval War Records, Vol. 10, p. 447. 
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again. He soon after made his appearance upon our starboard quarter, 
as before. Not having room to turn my broadside to him, I started, as 
we headed East South East: full speed to gain room, but he ran parallel 
to us and as fast as we could go. I then.rang one bell, which soon brought 
him abeam, fired starboard gun again, and went full speed. Having more 
steam by this time, we easily distanced him and got, as I thought, off 
shore of ;him in \the| smoke and lost sight of him. I, then stopped and 
watched for him. In about fifteen minutes he appeared upon our star- 
board side, two points forward of the beam. We then started full speed, 
fired our starboard gun at him, put our helm hard aport, and in the 
smoke got to westward of him by crossing his stern (I did not expect to 
strike him before we got around). I stood out in eight fathoms in order 
to have more room if he tried us again: stopped and set red and blue 
light. at the peak., In about twenty minutes saw him again on port 
quarter, turned the ship toward him until he was abeam, fired port broad- 
side gun at him. ‘I think and so did all the officers, that the last shot 
‘struck him, as he was very near, say forty yards, and the gun was fired 
with an aim: All the others were pointed with the helm, as he could not 
be,.seen from, the, main, deck, it, being very dark . 

Fired in all five shots: our guns were loaded with shell and grape over 
them. Wind NNE. very light, and water very smooth. 

I am very respectfully 

f DING ee Your obedient servant, 
b digas (Signed) -E. S. Keyser, 

Captain B. F. Sands, Acting Master, Commanding, 

Divisional Officer, 
Off Western Bar, N.C. 
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DISCUSSION 





On the Importance of Leadership 
(SEE PAGE 335, WHOLE No. 205) 


ReaR ADMIRAL CASPAR F,. Goopricu, U. S. Navy.—Owing to my absence 
in the Far East, the March number of the Institute’s ProcEEpINGs has but 
recently come into my hands, hence this belated appreciation of a most ad- 
mirable article by Captain Knox. 

Supplementary to his remarks, which deal chiefly with instruction and 
study in the matter of leadership, 1 would like to suggest that something 
may be done in actual training for command. It is threshing out old straw, 
I admit, but I cannot lose so good an opportunity as this to deplore the 
denial to all, except a favored few in each class at the Naval Academy, 
of exercise in this art. Many graduates hear their voices in giving orders 
for the first time on going on boarda ship. This is regrettable and avoidable. 
Is it fair? Upon what grounds can it be justified? 

The cadet offices at Annapolis should not be permanent. They should 
be assigned absolutely by lot and transfers made once a month, or more or 
less often as may be necessary to give every man in the first class a trick 
as commissioned officer in the battalion. Luck alone will then determine 
whether he occupy for the nonce the exalted position of regimental com- 
mander. In this way all suspicion of favoritism will be eliminated and 
every member of the graduating class will make his own record in displaying 
officer-like qualities to which a proper multiple ought be given in fixing his 
final order of merit. The Academy teaches everything needed except this 
one thing, how to lead men. One would suppose it more important to 
young officers than any technical branch. 

That the battalion’s drills would suffer by not having permanent cadet 
officers is a mere supposition, a begging of the question. Personally I 
believe there is no chance whatever for such an outcome and I base my 
belief upon facts and experience, not upon theory. The plan suggested I 
tried in the Princeton Naval Unit. It worked to perfection and, in addi- 
tion, every man in the unit was convinced that I had no favorites; that 
all stood on the same level and had equal opportunities for giving orders 
and seeing that they were obeyed. It is impossible to exaggerate the 
keenness with which these young men fitted themselves for their new duties 
as cadet officers or the thoroughness with which they lent all their energies, 
‘even when demoted, to maintaining the morale and smartness of drills 
of the corps. Under such a practice there could be and there was no dis- 
Satisfaction. Disappointment? Yes, but for that no one was to blame. The 
fickle goddess, Chance, alone was answerable. 
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U. S. NAVAL INSTITUTE 
SECRETARY’S NOTES 


Life, regular and associate membership, 5290. 
Membership New Members: 10, Resignations: 4. Dropped: 
169. Deaths: (3) 
‘Rear Admiral E. H. Gheen, U.S. Navy, 
. Commodore Jas. T. Smith, U, S. Navy, 
Mr. Chas. M. Howe. 


The annual dues ($3.00) for the year 1920 are now 
Dues __ payable. 
Regular and associate members of the U. S. Naval 
Institute are subjected to the payment of the annual dues until the 
date of the receipt of their resignation. 
j 
All members are urged to keep the Secretary and 
Address Treasurer informed of the address to which Pro- 
of CEEDINGS are to be sent, and thus insure their receipt. 
Members Members and subscribers are urged to notify the 
Secretary and Treasurer promptly of the non-receipt 
of PRocEEDINGs, in order that tracers may be started. The issue 
is completed by the 15th of each month. 


The Institute Book Department will supply any 

Book obtainable book, of any kind, at retail price, post- 

Department age prepaid. The trouble saved the purchaser 

through having one source of supply for all 

books, should be considered. The cost will not be greater and 
sometimes less than when obtained from dealers. 


The attention of authors of articles is called to 
Reprints of the fact that the cost to them of reprints other 
Articles than the usual number furnished, can be greatly 
reduced if the reprints are struck off while the 

article is in press. They are requested to notify the Secretary 
and Treasurer of the number of reprints desired when the article 
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is submitted. Twenty copies of reprints are furnished authors 
free of charge. ° 


Authors of articles submitted are urged to fur- 


at Illustrations nish with their manuscript any illustrations they 
tk may have in their possession for such articles. 
| am The Institute will gladly co-operate in obtaining such illustration’ 
Rai as may be suggested by authors. to 


Original photographs of objects and events which may be of 
interest to our readers are also desired, and members who have 
opportunities to obtain such photographs are requested to ‘secure 
them for the Institute. | 


ele na ge i 


Whole Nos. 6, 7, 10, 13, 14, 15, 17, 144, 145, 146, 147, 
Notice 149, 155, 167 and 173 of the ProceepINGs are exhausted ; 








Perch i tia a 


| : there are so many calls for’single copies of these num- 

} bers that the Institute offers to pay for copies thereof returned in 
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PREPARED BY 
Lieut. COMMANDER H. W. UNpverwoop, U. S. Navy 
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FRANCE 


Frencu Nava Procress.—The voting of the Marine Budget by'the two 
Chambers has shown that the Senate is at one with the Chamber in urging 
the prompt taking in hand of an enlarged shipbuilding and aerial program 
worthy of France’s past traditions and present responsibilities. Senator 
Berenger called attention to the growing competition of naval armaments 
that were themselves the expression of economic rivalry, and hinted at 
possibilities of the near future which France could not afford to ignore. 
Whilst having neither the wish nor the means of competing ‘with her great 
allies, France owes it to herself as well as to her friends to remain a 
determining factor at sea atid to make the most of her unique strategic 
assets for the defence of ‘her vital interests. She must ever remember that 
the million troops she could raise in het colonies and the unlimited supplies 
she could draw from the same sources—and that would be vital assets 
against Germany—would be of no account whatever, but rather a ransom 
in the hands of her enemies, without the support of an adequate fleet at 
all times in’a position to maintain safe communications by sea. Therefore 
the absolute naval command of the Western Mediterranean, together with 
the undeferred organization of a teliable trans-Mediterranean flying service, 
must be the basis of the French naval policy, which means—remembering 

1e Goeben-Breslau affair—that the Republic cannot safely allow an 
continental power to eclipse her in the matter of speed and calibers. Wit 
these views, that were supported by the unanimity of the Senate, Minister 
Landry concurred, and announced that the 192r, Budget now under prepara- 
tion would mark a first and vigorous step towards the expansion of the 
at 0 and, provide for super-scouts and aerial cruisers of bombardment. 

‘Contracts are being awarded for six torpilleurs of under 1000 tons, to 
carry 4-inch guns and 22-inch torpedoes, intended for general duties off 
the coasts and with the. fleet, as well as for six 2000-ton conducteurs 
Pescadrilles of 36 knots to mount 5.5-inch weapons, designed for high sea 
work with the cruiser divisions. The.“ fragilité excessive” of the destroyers 


of 860 tons, that has been denounced, in the-Chamber; is this time to be 
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avoided, the war having brought home to French naval men the value of 
robustness and of reliable sea speed. Similarly the new submersibles, made 
with the cooperation of private constructors, are to be freed from the 
— defects of the Lagrange type and to have reliability as their strong 
points. : 

The foresight of the British Admiralty in providing for an ample reserve 
of oil fuel for British ships is much admired and envied on this side, where 
governmental instability and traditional incompetence at the head do not 
permit the application of the old precept: Gouverner c'est prévoir. Oil 
fuel in adequate quantity has become the primary condition of sea and air 
power, and for the present at least France is badly handicapped in this 
respect, though bright hopes are entertained for the future. Under recent 
arrangements France is to receive 25 per cent of the production of the 
Mossul oilfields and of the Anglo-Persian Oil Co., but this source of supply 
is subordinated to the Franco-British alliance, and Gallic experts would 
like to be independent. Hence the efforts being made to develop the 
petroleum wealth of North Africa. The three zones of Algerian wells 
yield some 30 tons of oil per day, the rate of supply being relatively higher 
than is the case with either Rumanian and American wells. Preparations 
for the opening of petroleum wells are being made in Tunisia and Morocco, 
whilst Franco-British concerns are already tackling the problem of 
petroleum exploitation in Madagascar and Indo-China, where exist abundant 
oilfields. France is now suffering so very much from shortage of fuel that 
the administrative red tape that is peculiar to our Republican régime is not 
this time to be allowed to delay progress, and in a very few years there is 
a probability of our Republic being in possession of a fully-adequate oil 
supply of her own, a fait nouveau that will have far-reaching consequences 
in fighting efficiency and all-round maritime expansion. The unpalatable 
result of the actual fuel shortage may be gauged from the lamentations of 
a weil amiral ina recent number of the Moniteur de la Flotte.. French 
battleships are keeping to harbor for the sake of economy; erreur fatale, 
conséquences incalcuylables, jubilation among Toulon publicans and spirit 
dealers, but indignation and disgust on the part of thoughtful Frenchmen, 
The 24,000-ton Courbets are reproached with consuming one ton of ¢ 
per mile—de l’argent en fumée, as used to say the late Mons. Pelletan— 
but a fotte immobile et stagnante.is nothing more than expensive make- 
believe that deceives no one. British squadrons, it is noted, are keeping in 
splendid trim, ever at sea, with motors and armament in perfect working 
condition; and even Italy, despite her. slender resources, is straining every 
nerve to make her dreadnoughts and flotillas something more than a naval 
pretence. In truth, the situation is not quite so bad, as depicted ; new life is 
gradually being instilled into the flotillas that comprise newly-refitted de- 
stroyers and submarines, and the Charlier battleships are to test at sea 
their recent motor and ballistic improvements in combined maneuvers with 
the Toulon and Bizerta flotillas. 

Investigations made by the Commission de la Marine point to a deteriora- 
tion of the quality of the navy personnel as the consequence of injudicious 
recruiting and of disastrous blunders by the Leygues Administration. . The 
seafaring Bretons, who formerly composed the bulk of the fleet and were 
a tried element of fighting strength, have been mostly replaced in the course 
of the last three years by 46,000 short-term volunteers (engagés volontaires), 
of whom it has been officially stated that 50 per. cent remain invinciblement 
refractaires a toute éducation maritime. Happily this rabble in naval 
uniform that caused: the Black Sea rebellion is to be completely cleared 
out of the service by the end of 1921, when the Gallic Navy will become 
anew a service of true seamen, fully alive to the grandeur of the maritime 
career and inferior to none in professional worth. The physical standard 
especially. will -be By 9a) than at any previous time, as the result of. the 
patriotic efforts of Minister Landry, who from the first grasped this capital 
fact, long realized in England, but ignored by his predecessors, that bodily 
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health and strength is the true foundation of fighting efficiency. Gold 
lace on blue sleeves does not make officers, that is, military leaders, but 
only the love of manly efforts, both physical and mental, since victory in 
war requires a full display of the noblest qualities, together with constant 
watchfulness and cheerful readiness to face any odds. 

Such are the new ideas being inculcated in the éléves de Ecole Navale 
and naval cadets who last week landed at Lorient from the destroyer 
Aventurier (1000 tons, 30 knots), aviso Meuse (850 tons), and cruiser 
Jeanne d’ Arc (11,000 tons, 21 knots) to witness at the Ecole de gymnastique 
a display of the novel methods of physical culture and to receive the 
explanations and commendations of Lieutenant Bonneau, who is continuing 
the remarkable work of Lieutenant Hébert in the physical training line. 
Henceforth, from apprenti-marin to admiral, the first duty of the Gallic 
seaman is, in the words of Herbert Spencer, to be a “fine animal,” and, 
indeed, when past traditions are considered, it is not exaggerating to say 
that a new era is opening in French naval annals, due in a great part to 
British influence. 

Whereas the physical standard of French naval officers was formerly 
tather low, owing to the absence of physical tests at the Ecole Navale, it 
is interesting to note that 10 per cent of the 1920 candidates have been 
rejected as being inferior to the required standard, though they had suc- 
cessfully passed through the competitive examination. This means some- 
thing of a revolution. Navale is no longer to be the refuge of weedy 
youngsters unfit for St. Cyr. Under the new conditions greater physical 
endurance is required from naval officers than from army officers, and 
it is no secret that the war has seen occasional failings on the part of 
pyeielly inefficient unit and group commanders.—The Naval and Military 

ecord, August 4, 1920. 


FrencH SHIPBUILDING OvuTLooK.—In its economic survey of certain 
countries specially affected by the war at the close of the year 1919, the 
British Department of Overseas Trade has this to say of France’s ship- 
building prospects : 

“The merchant navy of France before the war numbered 1895 steamships 
and 15,824 sailing vessels with a gross tonnage of 2,535,775 tons. These 
vessels were manned by 98,730 men. Construction had proceeded, but slowly 
during the years previous to the outbreak of hostilities and the inferiority 
of Brent in comparison with the great trading nations had become more 
marked. 

“Tn the years 1912, 1913 and 1914 she purchased in foreign countries 156 
steamships and 18 sailing vessels with a tonnage of 211,757 tons. Yet even 
with this assistance she was outstripped by other countries. A detail of some 
interest is that the average tonnage of steamers constructed in France in 
the three years mentioned was 3040, 3410 and 4260 tons respectively, while 
that of the steamers purchased abroad was only 1560, 1030 and 1780, The 
result of the slow increase of French construction was that France became 
increasingly dependent on foreign bottoms, and that a large toll in freight 

ad thus to be paid for the service rendered, which has been estimated 
at 500,000,000 francs. ; 

’ “The situation has not improved. It is estimated that during the period 
of hostilities 961,621 tons were lost by enemy action, and 136,887 tons by 
the ordinary accidents of navigation. Shipping under the French flag was 


thus reduced to 1,457,267 tons. To replace these losses 227,000 tons are now 


ding. An estimate of future construction which has been prepared by 
the competent department gives the following figures : 


Year No. of vessels Gross.tons 
ME in. con alecues agent eneeMneee 159 605,665 
RNa cckersk Sizsee «Ho. dolcblariicie.t<ove 172 704,301 
int iiha satis « seem h tonneridiats de 176 765,377 


SE Eiko ah dé oh shed wananianens 183 793,405 
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“A difficulty, which is a grave obstacle to the construction of merchant 
ships in France, is the high cost of raw material and in this respect the 
situation has become more difficult on account of the depreciation of the 
franc.”—The Nautical Gazette, August 14, 1920. ne 
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GERMANY | 


“ DEUTSCHLAND ZuR SEE,”—Whilst the execution of the peace terms. has 
deprived Germany of her most effective naval, material, it. is incorrect to 
assume that the German Fleet has entirely disappeared. A new fleet 
already been formed, within the limits prescribed by the Treaty. The 

ection of vessels recently placed in;commission is officially termed the 
Reichs-Flotte, but is sometimes referred to as the V erteidigungs-Flotte, or 
Defence Fleet. It may be.recalled that the avowed object of the. naval 
clauses of the Peace Treaty was to reduce German naval strength to the 
requirements of police and frontier control. The post-war fleet was there- 


fore to contain no more than six |battleships of the Deutschland-Braun- - 


Schweig type, six light cruisers, 12 destroyers, and 12 torpedo-boats. With 
regard to: the renewal of floating material, it was laid down that new vessels 
built should not exceed 10,000 tons for armored ships, 6000 tons for light 
cruisers, 800 tons for destroyers, and 200 tons for torpedo-boats, and unless 
ships were lost no Ersatz battleship or cruiser was to be built. until the vessel 
it replaced was 20 years old, or, in the case of destroyers and torpedo-boats, 
15 years old from the date of launch. The building or acquisition of sub- 
mersible craft of any description was absolutely inhibited. The maximum 
strength of the personnel was fixed at 15,000, including officers and 
staff ashore, and of this total not more than 1500 were to be officers 
warrant officers. 

Until quite lately it was widely supposed that Germany would not go to 
the trouble and expense of maintaining a propeérly-organized naval. force, 
which, consisting only of out-of-date vessels, would have practically no 
defensive value. This expectation, however, has not been fulfilled. 
latest news from Berlin shows that the full naval,establishment authorized 
by the Treaty is now in being. There is some doubt as to the present condi- 
tion of the six old battleships which have been commissioned. Most of them 
had been partially dismantled before the end of the war, their guns being 
taken for work at the front, and certain fittings and structural parts 
removed to be embodied in new submarines. Probably, however, all the 
six have since been refitted and rearmed. The oldest ship in the group is 


the Braunschweig, which was launched in December, 1902, and the ig: 


ds the Schlesien, launched in May, 1906. Consequently in little more th 


two years from now Germany will be at ici f to lay down an Ersatz 
armored ship for the Braunschweig, and by 1926 she may be constructing 
new vessels in place of the entire six—always provided that the substitutes 
do not exceed 10,000 tons in displacement. 

The six light cruisers of the post-war fleet are older even than the bat 
ships, selected as they are from the best ships among the Gazelle, Frauenlob, 
and Bremen classes, dating from 1899-1905. As the oldest light cruiser, 
the Amazone, was launched in 1900, Germany will be free to lay down an 
Ersatz this year if she so desires ; and whereas the Amazone is of 2,650 tc 
only, her successor may be anything up to a limit.of 6000 tons, which 
quite a substantial displacement for light cruisers. There would be no 
difficulty in building a cruiser of this size capable of steaming at 30 oe 
with an extensive radius of action and a powerful armament. The 24 de 
stroyers and torpedo-boats are mostly obsolete, but a few boats built m 
1912-13 are iricluded, these being about 600 tons, with an original speed of 
32% knots, and an armament of two 3.4-inch Q. F. and four 19.7-inch tubes. 
Some of the torpedo-boats now in commission are already eligible for 
replacement under the 15-year age proviso. 
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.. The following is a complete list of the vessels of the German Reichsfotte 
now in commission: 

Battleships: Schlesien, Schleswig-Holstein, Hannover, Hessen, Elsass, 
Braunschweig. 2 9st 5 
_ Light cruisers :: Berlin, Hamburg, Arkona, Medusa, Amazone, Thetis. 
ipipestriyess G-8, G-10, G-11, $-18, S-19, V-2, V-3, V-5, V-6, T-185, 
T-190, “19 
- Torpedo-boats: No. 99, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 113. 
. It will be seen that the German Fleet as at present constituted, is really 
a coast-defence force, more to be compared with the navies of the minor 
European states than with those of the great powers. But it is large 
enough to be used for training purposes, and this no doubt was the German 
Government’s principle motive for organizing a post-war fleet at all. 
Wilhelmshaven, it appears, is to remain the chief naval base, in spite of the 
“demoralizing atmosphere” which Admiral Hollweg declares to have pre- 
yailed there since the revolution. Apart from its obsolete material, the 
German Fleet of to-day is sorely handicapped by a shortage of efficient 
officers. According to Admiral Hollweg practically all the officers who 
remained with the fleet after the great collapse have since resigned, owing 
to their inability to preserve discipline. The seamen are said to have be- 
come incredibly lazy and insolent, and the ships and establishments at 
Wilhelmshaven are run more or less on Soviet lines. So long as affairs 
temain in this condition the service will offer no attraction whatever to 
officers of a desirable type. It remains to be seen whether the drastic 
measures which have kept the Reichswehr free from Bolshevist contamina- 
tion will eventually be applied to the navy as well. 
Enormous harm was done by the late Minister of Marine, Admiral 
von Trotha, an officer of the highest professional attainments, but an uncom- 
promising reactionary in politics. There is no doubt ‘that he attempted to 
use the fleet as an instrument for the furtherance of Monarchist aims. 
This was bitterly resented by the seamen, and when, at the time of the 
Kapp affair, he pledged the navy’s allegiance to the usurping faction, there 
‘was a general mutiny at the naval ports. Von Trotha’s conduct bears out 
the oft-repeated statement that politics was one of the root causes of the 
‘Gérman Navy’s collapse. Further confirmation has just been supplied by 
‘Grand Admiral von Tirpitz, whose dissertation on the state of Europe, 
published in The Times last week, reveals him in his true guise as a zealous, 

woefully misinformed politician. Had von Tirpitz set an example to 
his subordinates by studying Mahan and Colomb; instead of saturating 

lf with the Pan-German dodtrines preached Treitschke and 

Schiemann, the German Navy might have proved less of a dismal fiasco in 
the late ‘war. If von Tirpitz’s appreciation of Weltpolitik gives the measure 
of his acumen in other matters, we need marvel no longer at the shipwreck 
of German naval policy—The Naval and Military Record, August 11, 1920. 


_ Sipsuitpinc 1N GerMANy.—The extent to which the construction of 
new ships is being carried on in Germany at the present time is probably 
not known outside the initiated circles of that country. The returns con- 
cerning the situation of the world’s ee industry at the end of June 
in the current year were accompanied by the statement that the figures for 
Germany were not yet available. It is known, however, on the one hand, 
that the shipyards have been occupied for many months past with the com- 
pletion of ships already in hand at the date of the Armistice, the repair 
of other vessels, and the finishing of foacing docks for surrender to the 
Allies under the Treaty of Peace. Two of the docks of large dimensions 
‘said to have been. sold by, or with the consent of, the Reparation Com- 

n, and to have been delivered to Holland and Norway respectively in 
t past few weeks. But it is known that ships were in progress in the 
rman yards ‘during the same period for the account of the Reparation 
ission, and also for delivery ‘to neutral countries. Indeed, it is claimed 
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that although many contracts for neutral nations are still on hand, orders _ 7 


for neutral account similar to those which were extraordinarily remunera- 
tive a few months ago are no longer expected, as, owing to the i 
prices for iron and steel, the costs of construction have risen to the level of, 
even if they are not higher than, the prices prevailing in the world’s mar 

If the assertions respecting orders for work for other than Allied account 
are well founded they may possibly refer to small ships of 1000 gross tons 


and less, but if the reports be true that much larger vessels have been or are 2 


being completed, it is impossible to avoid the impression that the Reparation 


Commission is in no hurry to exact the delivery of the particular amount 4 


of tennage set forth in the Treaty. The Treaty provides that within three 
months from its coming into operation the Reparation Commission shal] 
notify to the German Government the amount of tonnage to be laid down in 
each of the two years next succeeding the three months in question. No 
doubt such a notification was given, but the exact tonnage concerned has not 
yet been stated. A similar notification is to be given two years after the 


reaty came into operation with regard to the three following years, and the — 
amount of the tonnage to be laid down is specified as not to exceed 200,000 — 
tons gross per annum. a 
The opinion prevails in certain circles in Germany that the Allies will — 
not incessantly demand the delivery of the ships provided for under the © 


Treaty of Peace. This optimism is based, not upon any question of change — 
of opinion on the part of the Allies, but sciely upon the assumption that 
the reaction taking place in freights is causing, or has already caused a 
decline in the number of, new orders received for ships both in Great Britain 
and the United States, and that with less work in prospect in the future — 
Allied shipbuilders would not look on quietly while the German yards were 
busy on the production of ships for the Allies. We reproduce this) view — 
of the problem for what it is worth. At the same time there is no doubt — 
that the German yards are constructing, and are being permitted to construct, _ 
ships other than those for the Allied account, consistently with the quantities 
of raw materials available, This view is supported by the fact that the ~ 
owners and shipbuilders are demanding the delivery of twice as 
shipbuilding material as they received in pre-war times, and are 


representations to the Ministry for Economic Affairs, complaining that the 


steel makers are exporting three times the monthly tonnage of ships p 
etc.; supplied to the national shipyards—a complaint which the iron an 


interests affirm is without foundation, 8000 tons monthly being delivered — 


in each case. It is not easy to reconcile zeal of this character with work for 
Allied account and at prices per ton to be determined and accounted for by 
the Reparation Commission. It thus seems as if some relaxation of the 
conditions relating to the delivery of ships has already been made. As 
bearing on this matter, the following passage may be quoted from a Gert 
newspaper: “If we were entirely free in shipbuilding, and if we had sut- 
ficient constructional materials and a body of workmen again glad to 


efficiently, it would probably be possible for our shipowners, with the large- | 
hearted assistance of the Reich, within a few years to fill up in some measure — 


their stock of ships by means of new construction in our own comm 
The total production of the shipyards in Germany, in 1913, amounted to ~ 
510,000 gross tons, including warships, and included 34,000 tons for foreig 


account. It is calculated that with the new shipyards built during the. . 







or approaching completion, and the extensions now in progress, the pr 
tive capacity of the country has been advanced or will soon be increas 
1,000,000 tons per annum. But there is a vast difference between out 
capacity and actual output, and a long time will necessarily elapse before th 
production reaches the level of that which prevailed in 1913 unless a vi 
substantial improvement takes place in the supplies of raw materials to ti 
iron and steel works, and consequently of semi-finished and finished ‘ 
terials and of machinery for the shipyards. The country has adequate Coa — 
resources, but it is desired to keep delaveries for home consumption ; the 
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duction of pit coal was 10,000,000 tons greater in the first half of this year 
than in the corresponding half of 1919. In the case of iron ore there has 
peen a considerable increase in the imports from Sweden this year. Iron 
ore resources have been obtained in Brazil ;,and German emissaries scoured 
, South America and the Dutch Indies during the war in order to 
secure ore concessions, and have succeeded in some cases, while hopes are 
entertained of again receiving ore from South Russia at no distant date. 
Of course, most of these problems relate to possible future developments, 
s showing the foresight exercised by the iron and steel interests during 
years of hostilities. 
_ For the present, German hopes are concentrated on the possibility of re- 
constructing the merchant fleets. Builders have been complaining that they 
are hampered not only by the scarcity of shipbuilding materials, but also by 
the high prices charged for them. They, however, now have the satisfaction 
of knowing that the price reduction of two months ago was: followed by a 
further decréase last week, so that the costs of construction should further 
decline. The policy of steel makers taking up financial interests in ship- 
yards, which was begun before and continued’ during the war, is now being 
ded so that the yards are gradually becoming assured of constant 
iveries of plates, sections, etc. But the limits imposed by the iron ore 
oblem upon the production of these materials will retard the revival of 
shipbuilding industry on a large scale for some years.—The Engineer, 


. Aug. 6, 1920. 


GREAT BRITAIN 


‘TRELAND In War TimMeE.—In view of our leading article a few weeks ago 
on the strategical aspect of the Irish problem it is interesting to note that 
Mr. Lloyd George has just told a Labor delegation that the granting of 
complete independence to Ireland would not be compatible with the security 
of British communications. He referred to the very large number of ships 
sunk by Gérman U-boats off the Irish coast, and developed the point, raised 
in Our article, that if during the war the Irish coast had been in hostile 
een we could scarcely have hoped to overcome the submarine menace. 
t is reassuring to find that the government is not unmindful of this highly- 
nt aspect of the Irish question, to which far too little attention has 

lerto been paid. Fairness compels us to add that service opinion is not 
thanimous as to the influence that Irish independence would have on 
a future war in which Great Britain was involved. We remember a prize 
essay published in The United Service Magazine some eight years ago on the 
subject of what changes would take place in the existing stretegical position 
of this country owing to a maritime war (1) if Ireland were neutral; 
(2) if that country were hostile. The writer denied that an enemy who 
sed to invade England would gain any advantage by first landing 
foops and stores in Ireland. As regards the trade routes, he concluded that 
Irish hostility would not affect naval strategy, for Ireland had no navy. 
It would, however, facilitate the seizure and occupation of a suitable base. 
His summary of the whole matter was as follows: Ireland, possessing 
an army nor navy, could not enforce neutrality, and therefore her 
pretensions to neutrality would be wholly ineffectual. Ireland’s hostility 
would react upon the military rather than the naval situation. It would not 
er very much the distribution of the fleet, for that depends mainly on the 
whereabouts of the enemy’s fleet, and an enemy would be unlikely to send 
his fleet into Irish waters which are in the area of Great Britain’s maximum 
control where our fleet could wage war most successfully. This, of course, 
was written before the day of the long-distance submarine and its applica- 
tion to commerce-destroying work. In the essayist’s opinion, Irish inde- 
pendence had another aspect in its relationship to war: “ War is a reality, 
and its reality lies in this—that it requires a principle and practice of 
government entirely different from the piping times of peace. Ireland’s 
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economic existence is based.on Great Britain. Her commerce and her 
shores are protected by our fleet, but the pillars of her national life are lost 
to. view. in the froth.and spume of Hibernian provincialism. Ireland cay 


only approach others by,sea, and her real independence can only. rest on | 


British supremacy at sea. Ireland, so far as the sea is concerned, must 


remain one with Great Britain.’—The Naval and Military Record, Augusta, — 


1920. feen i 
NAVAL RESEARCH AND. EXPERIMENT.—In nearly every proposal that 
have seen with regard to the broad principles which should govern British 
naval policy in the years ahead great emphasis is rightly laid on the necessity , 
of devoting a generous percentage of available funds to reasearch and 
experimental work. The Admiralty have given a definite assurance tha 
everything possible will be. done in future to keep the navy abreast 
scientific and .technical progress. A Department of Scientific 

and Experiment, has been created under the Controller of the Navy, an 
steps are being taken to extend. the facilities enjoyed by the service for 
working out problems in connection with the development of every descrip- 
tion of naval material.. For instance, experimental establishments have been 
attached to the technical training schools at Portsmouth, and it is 
known that they have already performed a great deal of useful work in 
improving mines, torpedoes, and electrical apparatus. Another. branch 
which the war brought into existence is the Anti-Submarine, School, an 
institution of capital importance which ought on no account to be handi- — 
capped by lack of funds. The Admiralty’s general scheme for promoting 
research looks satisfactory enough on paper, but we know from experience 
that these excellent projects have a way of getting quietly shelved in the 
course of time unless the searchlight of publicity is trained upon them at 
regular intervals. Next to the welfare and contentment of the personnel, 
we consider an unremitting study and application of war experience to 
tactics and material to be the most important present-day duty of the 
naval. administration. ° Aithee 

_ It would be absurd to. pretend that the weapons and material we pos 
sessed at the outbreak of. war were as perfect as they might have 

The German torpedoes, mines, and projectiles were superior to ours, am 
it is no use denying that the efforts of our commanders at sea were 0 
stultified by the indifferent material they had to work with. Apparent 
there had been too much theory and too little experiment. It seems almost 
incredible that the deficiencies of our armor-piercing sheli—to mention. 
notorious example—were, not discovered until the day of battle. The 
suggestion that the projectiles were the best that could be manufactured at 
that period is preposterous; moreover, it is disproved by the fact that 3 
soon as the failure became known we at once set about producing shell of 
infinitely better quality, although the enemy never gave us an opportunity 
to test t upon his ships, In this case no doubt departmental conservatism 
was at the root of the trouble, but’ a contributory. cause was the short: 
sighted policy that refused to spend money on practical trials. Before the 


war we often drew attention to Germany’s lavish expenditure on the testing — 


of her naval weapons. It was the invariable practice there to make exhaus- 
tive tests of every class of material before finally accepting it for na\ 
purposes. No new gun was adopted until it had been tried under condition 
resembling as nearly as possible those of actual war. New projectiles 
fired against targets representing the most sironaiy. armored ships of 
day, and if they failed to do all that was expected o 






at 


them an improved t 4 
was at once designed. In this way the Germans had evolved a sel 


would carry its powerful bursting charge through the thickest armor, wh 

we had no thoroughly reliable A; P. shell until the third year of the wah — 
The same policy of striving for maximum efficiency, regardless of tro 

and cost, was pursued, in. the development of gunnery, torpedoes, mines, a 
systems of armor protection. Of, course, it was.a costly business... Between 
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‘and'1914 Germany is said to have spent four'times as much money on 
sort of thing as we did, but her method proved in the end to be the most 
7 j ical, ; 
Inthe light of present knowledge it can be asserted with confidence that 
had all our material been as technically efficient.as Germany's was, the task 
of crushing her at sea would have been enormously simpler and cheaper. 
xperience that might have been purchased im pease time for _a_ very 
modest sum had to be hurriedly acquired in war at a terrific cost. It is not 
0 that the navy has learned its lesson in this respect; public opinion 
also needs to be reminded that the mere voting of money for men and ships 
is not the whole of its duty to the service. It is for the Admiralty to insist 
on proper financial provision being made for the continuance, on a scale 
of reasonable dimensions, of the research and experimental work that was in 
fill swing towards the end of the war. Unless this ‘is done the priceless 
erience we gained from the war will be wasted. As the Admiralty have 
said, * To stop pure research work altogether at this moment would be a 
strograde step, and might conceivably have a serious effect ultimately on 
development of types of ships and weapons, and on economy generally.” 
Advantage might profitably be taken of the pause in new construction to 
press for an increase in next year’s vote for “ scientific research and experi- 
ment,” which in the current estimates stands at about £285,000. This sum 
is so’ obviously inadequate as to suggest that the old penny wise pound 
foolish system is already in force once more+—-The Naval and Military 
Record, August 18, 1920. 





DEVELOPMENTS IN Nava Desicn.—On the occasion of his recent visit to 
the industrial centers of Yorkshire, Admiral of.the Fleet Lord Beatty made 
am important statement relative to naval policy, Speaking at Sheffield, 
he said that the history of the British Navy acquitted it of any taint of 
aggression, and was a sufficient guarantee that its powers would be 
ercised for the benefit of all those who used the seas for lawful purposes, 
e the war, he proceeded, there had been no new construction; but 
did not last forever, and progress in science and in technique com- 

d to shorten the “life” of a man-of-war. The Admiralty, however, 
ok the view that we could afford to pause before resuming naval con- 
tuction. The policy of the moment was to investigate the problems of 
a! ‘and to assimilate and coordinate the lessons derived from experience, 
0 that when the time came, as come it must, to turn those léssons to a 
ul purpose, they should be applied with wisdom and understanding. 

So far as facilities for experimental and research work were concerned, the 
vy was better equipped to-day than it had ever been before. He con- 

ed by deprecating the wild and fantastic theories which had lately 
been propounded in certain quarters, “where surprise is felt that we are 
not to-day constructing big ships which would dive beneath the waves 
oné minute and ascend into the clouds the next.” The First Sea Lord’s 
speech is a much needed reminder that our naval commitments did not 
terminate with the conclusion of peace. That we are able to postpone for 
aeértain period the laying down of new warships is due, not to any funda- 
mental change in the principles of national. defence. which hitherto have 
ed us to maintain a supreme navy, but simply to the fact that our 
present, margin of strength suffices to meet the requirements of the 
immediate future. Sooner or later, however, this. margin will disappear— 
skrady it is shrinking visibly—and when that occurs it will be the duty 
of our naval authorities to submit a new shipbuilding program. Mean- 
while the Admiralty, as the First Sea Lord assures us, is utilizing the 
Pause to determine what modifications in ships, machinery and weapons 
May be indicated by war experience. It is quite clear that the present 
‘is in no mind to dispense with the battleship altogether.. Its views 







on the question were set forth in the First Lord’s memorandum circulated 


on ch 12. This document stated that the Naval Staff, having examined 
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the question with extreme care, profoundly dissented from the opinion 
that the battleship is dead and that submersible and air vessels are the 
i types. of the future. “In our opinion,” it was added, “the capital ship 
at remains the unit on which sea power is built up. So far from the late war — 
ip having shown that the capital ship is doomed, it has, on the contrary, Proved 
: the necessity for that type.” q 
iE We may, then, assume that capital ships will form part of the new naval 
program to be introduced when circumstances render it expedient, the more — 
i so because it is in this type that our lead is rapidly diminishing by reason — 
a of competition abroad ; but no one outside the councils of the Admiralty is 
a able to forecast the characteristics of our future ships. It is commonly 
at supposed that H. M.S, Hood represents the last word in British naval 
a design. This is an error, for the Assistant Chief of Naval Staff, Captain 
a Sir A. Chatfield, has told us that if a new ship were to be laid down 
‘ immediately it would not be a second Hood. He admitted that naval 
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Gf opinion no longer attached to high speed the importance that it did before 
‘ the war, and that substantial protection was now considered an indispensable 
t feature of every ship intended to lie in line. It would, however, be pre- 
mature to conclude from this that the battleship of the future will be 
smaller and cheaper than the latest existing types. True, the demand for 
it great speed has materially contributed to the enormous growth in 
at dimensions, and when, as in the case of the Hood, that demand is coupled 
UE with a heavy armament and complete protection, it inevitably leads to 
bie huge displacements. But if the naval tactician is ready to forego high 
speed, it does not follow that he will consent to part with the extra per- 
centage of displacement necessitated by installing high-powered machinery, 
On the contrary, he is more likely ‘to resist a reduction in size on the 
ground that the weight saved on machinery can be profitably utilized by 
strengthening armament and protection. Nor would such an attitude on 
his part be unreasonable, for it is certain that the standard of offensive 
and defensive power, as represented by the Hood, will have to be raised if 
our future designs are to bear comparison with the best foreign shi 
A “ modified Hood,” mounting the same armament as that ship and em 
ing the same system of protection, but with a speed of 25 knots instead of of ss 
might be built on a displacement of 32,000 tons, as against 41,200 tons 
but if an extra pair of guns and a few extra inches of armor were postin 
the figure would probably rise of 40,000 tons, if not more, As evidence that 
high speed is not necessarily the capital factor in determining size, we may 
instance the new American battleships. The North Carolina is not a 
particularly fast ship judged by modern ideas, for her machinery is estimated 
to develop 60,000 shaft horsepower for a speed of 23 knots ; yet she displaces 
no less than 43,500 tons, or 2300 tons more than the Hood. In this case 
most of the weight has gone into artillery and armor. The North Carolina 
is to be armed with twelve 16-inch 50 caliber guns, and sixteen 6-inch 
quick-firers, which—counting the primary armament alone—will enable her 
to deliver a broadside of 25,200 lbs., as against the Hood’s 15,360 lbs. Her 
belt armor is reported to have a maximum thickness of 16 inches, and a 
the main fighting positions to have equally substantial protection. It 
obvious, therefore, that except in the matter of speed this American 
will possess a marked tactical advantage over the Hood, and speed, a 
we have said, is an element to which British naval opinion no bia 
attaches cardinal value.—The Engineer, August 13, 1920. 
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ApmiraLty CoNcESsIONS To THE Lower Decx.—The decisions by the 
Admiralty on the requests put forward through the Welfare Committee in 
October, 1919, are promulgated in Fleet Orders. Altogether 307 requests, 
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t and small, were put forward, 80 of which were of a general character 
and the remainder appertaining to particular classes. Each request has been 
carefully considered by the Board, and over 100 have been granted in whole 
or in part. In certain instances decisions have yet to be announced, many 
questions to which they relate being under consideration by special com- 
mittees. 

The principal benefits granted as a result of the welfare system during 
the year are set forth as follows: 

(a) Permanent institution of marriage allowance. 

(b) Increase of provision and long leave allowance from 2s. 1d. to 3s. 6d. 
a day in view of the present high cost of living. 

(c) Improvements to be made in men’s accommodation both in ships and 
shore establishments. 

(d) Change of uniform for petty officers over four years. 

(e) Improved scales of pension for service for men invalided for war 
disability. 

(f) Concession to old roll pensioners. 
' To a request that the mate scheme of advancement from the lower deck 
to commissioned rank should be open to all branches, with a few excep- 
tions, the Admiralty reply that they are not prepared to extend the scheme 
to other than the seaman and engine-room branches, and the number of 
ratings advanced must depend on the requirements of the service. It is 
clear from the number of requests involving the principle of automatic 
promotion that there is a considerable body of feeling among the men in 
favor of it. The Board, however, are of opinion that automatic promotion 
is not in the interests of the Service.—The United Service Gazette, Aug. 12, 
1920. 


JAPAN 


JaPANEsE BuriLpinc ProcrRAmM.—Much interest has been aroused in this 
country over the Japanese naval building program which calls for the con- 
struction of eight superdreadnoughts and eight battle cruisers—the eight- 
eight program, as it is termed. Information at hand shows that the battle 
cruisers of the Akagi and the Amagi type, are to be smaller by more than 
al tons than the American dreadnought battle cruiser Saratoga and her 


~The Akagi and the Amagi are in a class of four under construction, the 
others being the Atago and the Atako. Four similar vessels are projected, 

res obtainable show the following comparative measurements of the 
Akagi class with the Saratoga class: 

Akagi class—full load displacement, 40,000 tons ; speed, 30 knots per hour ; 

main battery, eight 16-inch guns; shaft horsepower not definitely known. 

report is that the shaft horsepower is 250,000, but this is not believed. 
as the larger vessels of the Saratoga class are to be faster than the Akagi 
class with much less horsepower than 250,000. 

Saratoga class—full load displacement, 43,500 tons ; speed, 23.25 knots per 
hour; main battery, eight 16-inch guns; shaft horsepower, 180,000. 

The Japanese dreadnoughts Negato and Mutsu are compared with the 
ships of the American Colorado class in that they are of the same classifica- 
tion and almost of a size. The Japanese vessels will have a slight advantage 
over the Colorado class in displacement and more than two knots better 
speed. The comparison follows: 

_Colorado—Full load displacement, 33,590; speed, 21 knots main battery, 
eight 16-inch guns. 

Negato and Mutsu—Full load displacement, 33,800; speed, 23.5; main 

ery, eight 16-inch guns. 
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The Japanese vessels.are supposed to be four-turbine-ships. The Negato 
was launched on Nov. 16, 1919. The Mutsu was launched on May 31, 1920, 
The.material for two other vessels of this class is being assembled, . Four 
others are scheduled for completion in 1929. Of the battle cruisers of the 
eight-eight program two are. being built to be completed by 1923, two others 
have been authorized and four are projected. These last mentioned six 
should be completed by 1927. meaN ty 

A comparison of the United States and Japanese battle fleets in 1923 will 
show the following: ; 

United States—Battleships, 17; 14-inch guns, 84; 16-inch guns, 104; dis- 
placement, 624,074 tons. ets 
i Battle cruisers; 6; 14-inch guns, 0; 16-inch guns, 48; displacement, 261,000 
ons. : 
Total weight of, broadside fire of American battle cruisers, 98,304 pounds, 
Japan—Battleships, 8;.14-inch guns, 48; 16-inch guns, 32; displacement, 
258,860 tons. 

Battle cruisers, 6; 14-inch guns, 32; 16-inch. guns, 16. 

' Total weight of broadside fire of Japanese battle cruisers, 76,704 pounds, 

In the seventeen battleships of the American fleet, built and building, are 
six vessels of more than. 40,000 tons, displacement. All are. included-in the 

rogram to be completed by 1923. In addition to these the United States 
is building four battleships of more than 33,000 tons. ‘ 

All the new super-dreadnoughts of more than 33,000 tons and more than 
43,000 tons will carry batteries of 16-inch guns, the four ships of. the 
Colorado class having eight each and the six ships of the South Dakota class 
having twelve each. ; 

The Saratoga class of battle cruisers, which the Navy Department hopes 
to complete by 1923, comprises six vessels. The American Navy has no 
battle cruisers in commission. ors 

Under the intensive Japanese building program, eight battleships and six 
battle cruisers are to be completed by 1923 and it is expected that the rest 
of the Japanese program for capital vessels—those capable of going into the 
first battle line—will be completed in 1927 with twelve battleships and twelve 
battle cruisers added to the fleet. In addition, the Japanese program calls 
for eight high speed cruisers of 6000 tons, twenty-four light cruisers of 5000 
tons, thirty-two destroyers of 1300 tons, thirty-two destroyers of 850 tons, 
twenty-four submarines of 1300 tons, forty submarines of 800 tons, and 
twelve special duty ships of about 12,000 tons.—New York Times, Aug. 27, 


1920. ; ie} 


JAPANESE LAUNCHINGs 1n First HALF-YEAR—The number and tonnage 
of ships of over 1000 tons gross launched in Japan during the first. six 
months of 1920 were as follows: dh) 


Number Gross 

Month of ships tonnage 
January o.6s...ies eT eT TTY Ler 6 25,605 
POMOC 100s saved sbatha sowss demi~d 7 41,415 
Maared canes see: nen &- Dike wen Ve -ankh 13 58,330 
ME, aia ted dats Gade Heubicmy xiceds «hes 12 56,725 

OE ihe pein ht ares nde inpatinn ct io t 10 51,850 | 
SN ihe eihels. nicidts Kinde dcwsinhhateasits « 8 32,770 
NG ike Ans Unie s iat ial, 56 266,605, 


—The Nautical Gazette, Sept. 9, 1920. 
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| ii UNITED STATES 


“| Navy DEPARTMENT—BUREAU OF CONSTRUCTION AND REPAIR 


vESSELS UNDER CONSTRUCTION, UNITED STATES NAVY—DEGREE OF COMPLETION, 
AS REPORTED AUGUST 31, 1920 





Per cent of completion 


















































Type, wymaber and Contractor | -|Sept. 1, 1920) Aug. 1,1920 
it . On On : 
eal. ia ; Total ship Total ship : 

, ! 

ealforta.... soceeseeeeeees|Mare Island Navy Yard...-.+++| 93-6 | 91.8 | 92.9 | 90.9 

Colorado, sss.0001 seceseee| New York BR teseccecces| 57¢0 | 51-4 | SSek | 46.3 i} 
4 UBT ced isis eecedeegss -: Newport News 8." & D. D. Co.| 79.4 77.9 77.7 73-9 ii 

Washington, eeeesetsoeeseee New York Bre D:B:Cs: 50.2 39- 9 37: bf 
est Vir ia Mon hindd o> obe aeony ool A 32-5 | 17-5 | 31-5 | 15.5 1 

th Dakota.......seeeeeee «|New York Navy Yard..... +|14-5 | 6-7 | 13.3] 5.5 i 

} ANB scccccccccscssccsecsee| New York Navy Yard......00..] 11-5 | 3.7 | 10.9 | 3-3 i 

4 OMtaNa ....5.004- ++¢eeeeeeee| Mare Island Navy Yard.......+| 11.2 4: Ir. 3-4 i 
h Carolina ‘ -|Norfolk Navy Yet... ast endear: 11407 6 | 14-1} 769 i} 
saheee *a + Newport News S. B.& D.D.Co.| 6.5 | 4.1) 4.5] 365 i 
sleracvisc ee Beth, S. B. Cpn. (Fone River) i.|'.... |c.ecee eecp eS e4 
: Battle Cruisers i 
ngton......-.. oceeeeeeeee| Beth. S. B, Con. ore Lag yy’ A 1.3 °3 oe ain i 

“1 mstellation ..s.csceceeeeres Newport News S. B -&D. D.Co.|' .9 +I FAs ba Os i 
‘Saratoga .. cebenacdodesdeeveee| New York “© doe chid 3.1 4 oF Le i 

BET ans cegegeecersrertereee erean ten 5. & b. D. Co. TH ence schist eihel aurve ai 

i Stitution ....sseeceee eooes|Phila. Navy Yard ....sseccscees| I. rt is es 92 
nited States .......++++++++|Phila. Navy Yard....ccccceseees| Ie 43} 01. 3 i} 

' 

Scout Cratsors fo na Wa cain 4 * ' ' 
Koo ae seeeeees| 10 DD. ons' PMeveoees -9 | 54. 5 "2 j 

i <i i seeeeeee|Todd D. D. & Const. Se: evsccet BOs8. | A608: 1. 818 36.6 ; 
ae seeseese/Todd D. D. & Const. C os 37-4 | 14.8 3-4 10.7 ' 
orn: cp carbo cwedcosooseet Beth. G/B » Gbar(Fore eT) «»«| 13-3.) 6.6 | 8.7] 4.6 : 
lia p ccd ucgacqnces seeeeesees| Beth. S. B. Cpn. (Fore River)...| 12. 5-9| 8.7| 4.6 : 
Bids. Pee eect ewer eeseneneeens m. Cramp Sons Co.. seteeves! §2- oeeees 4B. sees 
Wa rccccccddvcaccwoedciwescsvecoes Wm. Cramp & Sons COits eeieae 51. aeee 47- gor : 
TT pseceecrearere Hecer ese eeececsees Wm, Cramp & ONS CO.crceegas 27. seeess| 20. oi f 
[Boacecccccccccccccccsccccssseceee| Wm, Cramp & Sons Co....... i Dah Pee 20. MPP i 
MMF olGWes 9th. sebddsdseseiwes Wm. Cramp & Sons Co. esveeces| ZT. Jeesess 20, eee ' 
bi | 

Se Noo, a iho Wy ‘ : re 3 ' 

0.17, Neches...,...«|/Boston Navy Yard....caccessee+| 95+ | 94-3 8 t 
a 18, ani -|Boston Na ; yard: vee eds 3} 29: Bs Ms : 
I ss ip ¢ ada Ws > obs’ fo 05 »«|Charleston avy Yard...ssss00+) 58.4 | 46.1 | 54.1 | 41.1 
L Ship Ne ay Relief. «eee| Phila. Navy Yard. eins +5 | 95- 04. 92-5 
iam, Bip 0. 1, Pyro.......-.|Puget Sound Navy Yard.... es % ayi0/ +9 | 99.9 
S as 2, Niro. J adavhob Se ad sound Navy Vard.....u: 98.9 | 96.6 3.3 95-5 
Rep. Ship Medusa... .2+4|P puget Navy Yard ...i.<-] 53-5 | 43-5 || 53. | 43- 
ee Teades No. Dobb Eb a. Navy Yard.....iscesseees| 2907 | 29. | 27-2 | 26. 
Sib cadet No. 4, finey. .»+|Boston Nave Erivisye aces PSS aS aie . 5 i 
‘Tender No. 3, A omaitd Puget Sound Navy Vard..0030 SG Vile dat Oo a thud 
Bil Tankers * Newport News §. B. & D.D. Co.| Ded |8/4/20 . 
ippe Canoe......-.. «e+ee+| Newport News S. B. -D. Co. y a hens 4 
ys val Trinity HO, « an ee ...|Newport News S. B. & D. D. Co.| 99. |...... 9. Vadis a 





“Authorized but not under eeanteuction or contract: 
. 4. 4) Transport No. 2. 


poms : Airplane Carrier U. S. S,; Wright will- probably be delivered to the contractors 
t conversion October 15, 1920. 


Keel laid August 28, ‘1920. r Hi 
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In addition to the above there were under various stages of construction 
60 destroyers, 49 submarines and 3 sea going tugs. 

In) addition to the ships noted in the tables, there were commissioned or 
delivered to the Navy Department during August 6 destroyers and one sea 
going tug. ai: ( 

There are authorized but not under construction or contract 12 destroyers 
and 7 submarines. 


AMERICA AND PoLaAND.—It is one of the tragedies of the world we live 
in to-day that it produces no statesman of vision. The course events in 
Russia were taking was plain when the war ended. But the peace was made 
in a cloud of words and phrases as if the catastrophe in the East had no 
meaning for the West. The United States, being furthest away from it, 
has placed herself in a more difficult position than any of the other Allies 
for dealing with it. But there is a very real fear in American official circles 
of Bolshevism spreading across the Atlantic. That is why Mr. Colby, the 
Secretary for Foreign Affairs, whose views are also those of the President; 
has sent such a strongly worded Note to the.Italian Government, who asked 
for the Washington standpoint in the matter. In it Poland’s independence 
is upheld and the Soviet Government denounced as a menace to all moral; 
political and social principles upon. which our civilization is based, Since 
the Senate has hung up the Peace Treaty the United States can give little 
practical effect to her policy. She cannot send naval or military aid, muni- 
tions, or arrange for a ial loan. But the Note definitely places her on 
the side of France as opposed to entering into any relations with the 
Terrorists, and gives Poland moral support at a very critical moment. It 
clears the air considerably, too, that the Government of a Great Power, 
and one whose democratic basis is so solid, should speak out plainly on the 
true nature and aims of Bolshevism. As in the Great War, so in 
struggle which is just beginning, America, if slow in taking an active part, 
is quick to show where her sympathy lies—The Army and Navy Gazette, 
Aug. 21, 1920. 


Is NAVAL DEsIGN IN THE FLUx ?—Are naval design, construction, strategy 
and all the rest of it in a state of flux? When Beatty led the German fleet 
into contact with the British, Jellicoe, with twenty-five battleships, had the 
speed and power to close in and absolutely annihilate the Germans. Why 
did he not do so? Because of his very proper fear of the torpedo. He 
escaped torpedo damage by keeping the German destroyers at such a dis- 
tance that their torpedoes were discharged haphazardly, lost their speed 
before they reached the British line, and were easily avoided by maneuvering. 

Have you ever considered that the gas engine is liable to upset many of 
the theories and practices. of naval construction and warfare? It is a 
thought well worth consideration, and we invite attention to it just now. 

Is it not rather strange that the British should have scrapped half their 
battleship fleet and stopped all battleship construction? And that they 
should so complacently sit down and watch another navy spending seven 
hundred and fifty million dollars on eighteen battleships and battle-cruisers 
which, theoretically, when completed, will wrest from her that protective 
supremacy at sea which she has always believed, and still believes, to be 
necessary to the security of her far-flung empire? Why this comprivenaas 
If you asked Admiral Benson, he would probably answer: “ They are 
hard up. It is necessity.” But can we be so sure of this? Is it not pos- 
sible that their vast war experience showed the British that the terrific 
punishing-power of the torpedo, due to new methods of bringing it within 
point-blank range of the enemy, demands a radical revision of some of our 
fundamental war concepts? 

We believe that in future war the torpedo will at last come .ato its own, 
and it will be the internal combustion engine that will work the change. 
It gave us the motor car and the airplane, and now it is perhaps destined to 
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dethrone the battleship and battle-cruiser as the supreme elements of naval 
strength. But how? Well, the British have pom large and fast torpedo- 

ne carriers, Let us forecast a duel between a twelve-gun, 23-knot 

assachusetts, and a 32-knot torpedo-plane carrier, with twice that number 
of planes aboard. Steaming outside of 16-inch gun range, the carrier would 
send in her planes which, swooping down from great height.at.150 miles 
an hour, would drop their torpedoes within close range and return’ for 
more. But the bulge will save the ship?. No; for the torpedoes will //be 
set to pass underneath the ship and they will be fired magnetically by the 
action of the steel mass of the ship itself. And you could not,put side and 
bottom bulges, both, upon a ship—she would be all bulge and but little ship. 
_ Again, the internal combustion engine; has opened up another, form. of 
attack in the shape of the so-called one-man torpedo boat—a type which jis 
coming along very fast. It begins to look as though the gas-driven, high 
speed, motor boat, carrying its torpedo discharge below. water, would, fulfil 

e functions in which the torpedo boat failed utterly and the destroyer 
partially. It has the torpedo efficiency of the destroyer without its size 
and visibility, _To hit, the torpedo must be fired at close range—the Germans 
found that out at Jutland. The torpedo motor boat isso small a mark. that 
it can dash in at thirty knots to within point-blank range without the anti- 
torpedo gunner being able to draw a bead upon it, so rapid is the change of 
range; and twenty sea-going motor boats can be sent in for the cost of one 
destroyer. 

Seaworthiness? Well, they are growing in size, and the latest type would 
have no difficulty in keeping station as part of a fleet organization. 

There are evidences, clear to the close siixdent of naval development, that 
naval theory, construction, strategy and tactics are very much in the flux 
just now, or soon will be,—The ike American, Aug. 14, 1920. 


- , Tue Design or War VESSELS AS AFFECTED BY THE WorLp War. (Rear 
Admiral David Watson Taylor, Chief Constructor U.S. N.).—The Battle 
of Trafalgar was fought October 21, 1805, or early in the nineteenth century. 
In the early part of the present century the tactics cumlayed in that battle 
were still being discussed, but although Nelson’s. Flags! ip, the Victory, 
is preserved by England at Portsmouth, it is of no interest from a material 
point of view to designers of war vessels of the present day. Similarly, 
with the rapid engineering development of naval material which has been 
ing on for more than 50 years and bids fair to continue, the, material 
Eoevan s from the World War must be gathered within a comparatively short 
time, Even so, to answer fully the question, “ What. has been the effect of 
the World War on warship design?” is not as yet possible. For years it 
will be necessary to collate and study an enormous mass, of experience, 
some written, some oral, some originating from the responsible controlling 
lies of the great navies, and much from individuals, including not only 
those of great eminence, but many whose names will never emerge from 
comparative obscurity, though their experience in the aggregate may in the 
mg run exercise a dominating influence. 
As a practical proposition the full effect of war. experience will be 
demonstrated in concrete form only after service opinion has been crystal- 
zed and become definite in direction as a result of study and discussion by 
a large number of officers. Certainly that will be the case in the American 
Navy where the organization is s that service opinion necessarily .con- 
Sp a.policy in the development of naval types.. The,service is a customer 
of the naval designer, and although the latter may influence and at times 
‘pret and lead service opinion, the cifstomer will have what he demands, 
I say to-day must therefore be taken more in the light of a discussion 
of this intensely interesting subject, than as a hard-and-fast laying down 
mipeinciples or expressions of final opinion. 
tt me call attention at once to the fact that, after all, there has been 
nothing startling or revolutionary brought about by the experience of 
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51 months of war. There has mainly resulted an intensive development of 
each of the accepted types which existed at the outbreak of the war and 
which were the results of many years of study, experiment, and practice 
in all of the great navies of the world. It is true that some new types have 
snpemres but with.one exception, namely, aircraft carriers, they have been of 
minor importance when measured by the cost and time requiréd ‘for 
production. , 

When we consider types and not details, we must not look only to ‘the 
few naval battles of the World War which can justly be classed as major 
actions for the influences affecting our naval construction of the future, 
It is necessary to consider the particular trend of naval events, the accumu- 
lated experience, and the principal phases of naval activity during the more 
than four years of hostilities. h 

The first of these must naturally be the causes which gave not only the 
initial but the continuing command of the sea to the Allies. We know that 
at ‘the outbreak of the war all German mercantile vessels quickly: dis- 
appeared from the high seas, being either held in their own ports or promptly 
interned in neutral ports: On the other hand, Allied commerce proceeded 
on its way. It was not the great British Battle Fleet which the German 
merchantmen feared, for they knew that this fleet would be concentrated 
at one point within easy striking distance of the German coasts and there- 
fore it could be easily avoided. What they feared were the Allied cruisers, 
auxiliaries, destroyers and light vessels of every class. Just as the few Ger- 
man cruisers which were at large were captured or sunk within a few 
months, so could this cloud of Allied light craft have been swept from the 
seas had the German heavy fighting forces been able operate without first 
giving battle to the superior British Battle Fleet. They were unable to 
do this at any time during the war. As a result every military effort of 
the Central Powers afloat and ashore was made more difficult because of 
the slow but sure throttling of their economic and industrial life. Without 
the British Battle Fleet the blockade of Germany would have been in- 
effective. This factor had such a determining influence, both on the dura- 


tion and final outcome of the war, that the types of vessel which make up: 


the main fighting fleets are more firmly established than ever as’ the 
essential ones contributing to naval power. If these great battleships and 
battle cruisers disappear, either in the near or the distant future, it ‘will 
be as a result of engineering progress and the invention and perfection of 
new weapons and not as a result of the World War. % 
Battleships and battle cruisers were in actual conflict with vessels of’ the 
same type and power on only two occasions: at the Dogger Bank on 
January 24, 1915, and at Jutland on May 31, 1916. These actions, howeyer, 
do not by any means represent the sum total of their activity. When the 
location and activity of the German Cruiser Squadron in the Pacific was 
disclosed by the tragedy off Coronel, two battle cruisers at once sailed ‘to 
search out and destroy this troublesome squadron. Perhaps they were 
lucky in coming into contact with the enemy immediately, but the celerity 
and success with which they accomplished their mission at the Falklat 
Islands gave a great impetus to the favor in which this type ‘was held b 
naval men. The immediate effect of this sentiment was seén in the Briti 
battle cruisers Repulse and Renown, which represent the extreme of’ the 
typé; that ‘is, armor and gunpower were sacrificed to speed ‘to an even 
ater extent than in the original battle cruiser. These were quickly 
dllowed by an even greater extreme, the Courageous, Furious and Glorious, 
which can be denominated ‘either small light battle cruisers or enormous! 
large light cruisers, as they have the largest guns characteristic of the fort 
and the total absence of armor protection characteristic of the latter, 
possessing the high speed common to both. The battle off Dogger 
served only to confirm the conclusions on which these two classes of ships 
had been faid down. In this engagement, the rival battle cruisers met: 


the first time, with the result that those on both sides demonstrated theif 
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ability to stand heavy punishment without succumbing to fatal damage. 
_Eyen the older German cruiser Blucher, which was Aol in gunpower, 
protection and speed to all of the others, succumbed only after surviving 
for a considerable period of extremely heavy punishment. If there had 
been no further war experience with the battle cruiser type it is likel 
that the idea that protection is not important for them would have prevailed, 
and the combination of extreme speed, guns of the largest size, and the 
minimum of protection might haye been in favor for some years. But the 
Battle of Jutland gave a rude shock to opinions based on earlier actions. 
The Battle of Jutland is easily the foremost single event of modern 
naval history. The controversial phases of the tactics employed in this 
battle are only of interest to the naval designer in so far as the material 
in the two fleets influenced the judgment and decisions of the high command 
on each side, and to the extent that new instruments of naval warfare, not 
then available but developed since, would have exercised a determining 
influence in the tactics employed; in the latter class comes the use of air- 
craft, and I will have occasion later in this paper to refer to the use and 
influence of aircraft in naval operations from the designer’s point of view. 
By far the most important aspect of this engagement to the designer is the 
manner in which the various types of vessels engaged fulfilled the functions 
for which they were originally designed. In regard to type, the first, out- 
standing fact is that battle cruisers must inevitably play an important role 
in major fleet actions. Each side in turn, first the Germans and then the 
British, used their battle cruisers to lead, the whole or a portion, of the 
enemy’s fleet to contact with the main body of their own fleet. In fact, with 
the single exception of the Warspite, it was the battle cruisers on both 
sides that stood the brunt of the action and received the lion’s share of 
punishment from the enemy. If the battle had been fought to a finish 
tween the battleships, there might have been a different story to tell. 
‘The. losses and heavy damages sustained by the vessels of battle cruiser 
bear out to some extent the pre-war contentions of those who main- 
tained that it was not fit to take its place in the line of battle. On the other 
hand, excepting their greater vulnerability, it cannot be denied that they 
acquitted themselves with credit even when pitted against the more heavily 
armed and armored battleship. Furthermore, not only was the value of 
their great speed demonstrated, but also the value of one side holding 
the speed gauge over the other was shown, for, it was due. to the possession 
of higher speed by the British that the German Fleet, at the end of the 
second phase of the battle, found itself in a position which was so bad 
tactically that the German Chief-of-Staff is, quoted as saying that if any 
admiral had involved himself in such a position in peace time maneuvers 
he. would never again have obtained a command afloat. Another result 
from this. action of general influence on type is found in connection 
with the use of older. battleships, generally referred to as of the “ pre- 
dreadnought” era. The German Fleet included one squadron of. vessels 
of this type, and this squadron not only failed to be of any essential 
assistance to them but proved actually to be a handicap on their freedom 
of maneuver. The force of this lesson was shown by the fact that sub- 
sequent to the battle most of the German battleships of this type were retired 
from active commission. The material weakness of this type of older ships, 
when. opposed to the most modern weapons, was shown in the case of the 
‘ommern, which blew up and sunk immediately as a result of a single 
o., The ineffectiveness of these older ships, as shown by many inci- 
dents;of war, will be referred to later, 
\ The ability of the large, modern, heavily-armored ships not only to 
survive, but to continue in action after the most severe punishment, was 
perhaps best shown by the British battleship Warspite, which, due to an 
unfortunate accident to the steering gear, sheered out of the battle line 
and. made two complete circles within short range of the German Fleet. 
‘his vessel was hit by major caliber shell between 20 and 25 times. The net 


7O 








Oe INE PRIA NC te ES ae 


ce A PRRINE +  MRA 


ee 


i 
bs 














1666 PROFESSIONAL NOTES 


result of this tremendous hammering was that one out of eight 15-inch guns 
was put out of action; there was no damage of any kind to her main 
machinery plant; the upper works and unprotected portions of the ship 
were riddled; communications were interrupted to a considerable extent; 
and some compartments at and below the waterline were flooded by water 
which came in from above, but none of the main compartments were 
affected to such an extent that the entering water could not be handled 
by the pumping arrangements provided. In short, although the ship had 
lost a certain amount of her margin of safety, due to decreased buoyancy 
and stability, and her speed had suffered on account of increased resistance 
due to her greater draft, she was entirely capable of resuming action after 
adjustments to her steering gear. 

e Marlborough was another example of a battleship continuing in 
action after receiving what we were inclined formerly to consider would 
be a disabling attack. This vessel, although of the “dreadnaught” era, 
has not what is now considered a highly efficient form of protection against 
torpedo attack, yet, after being struck by a torpedo, resulting in the flood- 
ing of a number of compartments, which produced a list of about 7 degrees, 
the vessel continued in action at a speed of 17 knots. 

Similarly, the German battleship Ostfriesland (of the “ dreadnaught” 
era) was struck by a torpedo which produced some flooding, but the vessel 
was otherwise unaffected and continued on with the German Fleet. 

No other British battleships received any considerable amount of punish- 
ment, but three of the modern German ships of this class received, respec- 
tively, 7, 7 and 13 hits from major caliber guns, but none of them were 
disabled or even damaged to an extent sufficient to prevent them continuing 
in action. The Markgraf, which was struck 13 times, is a particularly 
illuminating example of the amount of punishment which a modern heavily 
armored ship can stand. The only damage affecting the efficiency of the 
ship was the cutting of the communications from the masthead fire control 
positions, and this only resulted in shifting the control to the lower armored 
station provided for this purpose. The casualties on this ship were like- 
wise remarkably low, as there were only 8 dead and 9 wounded, or only a 
little more than one casualty for each major caliber hit. 

One particular class of hit of special interest to American designers ‘is 
that in which turrets or their barbettes have been hit. Taking the case of 
four British and four German vessels which suffered heavy damage, it is 
found that out of a total of about 116 hits, 19, or 16.5 per cent, were on 
turrets or barbettes, of which 16 were struck. Of this number, four were 
completely put out of action and one gun in each of four others was 
disabled, while the remaining eight escaped without serious damage. In 
other words, out of 66 big guns carried by these ships, the emplacements 
of 32 were struck, but only 12 were sufficiently damaged to prevent their 
further use. This comparatively low proportion of casualty in the major 


offensive armament, together with the demonstration of the ability of the. 


mechanism of a turret to continue to function even after the turret has 
had a direct hit, appears to dispose of the argument of “too many eggs in 
one basket” so frequently advanced against the American three-gun turret. 
Turning to the damage sustained by the battle cruisers, one’s attention is 
naturally taken first by the tragic loss of the three great British vessels of 
this type. Although in one case the Germans claimed a torpedo hit on one 
of them, it is generally accepted that the loss of all three was directly 
attributable to gunfire, but the immediate cause of the loss in each’ case 
is still, and always will be, shrouded in mystery. It is, of course, known 
that each one sank in an appallingly short interval of time and that in each 
case at least a portion of the magazines blew up. The mystery lies in the 
immediate cause of the magazine explosion. Many different explanations 
have been advanced, but all of these affect details rather than the gene 
characteristics of type. There seems little doubt that one of two things 
happened : German shell either entered the magazine through penetration of 
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the protective deck, or, having pierced turret or barbette and exploded, 
flame was communicated to the magazine along the path followed by the 
ammunition from magazine to gun. From the fact that in the case of 
British ships that survived, there was only one case of penetration below 
the protective deck at any part (no harm resulted from this), it would 
seem to be highly improbable that the three battle cruisers were all sunk 
by protective deck penetrations directly over the magazines, and not very 
probable that any one of them was so sunk. We must not permit our 
judgment to be swayed too largely by this particularly spectacular phase of 
the battle. Just as in the case of the battleships previously referred to, the 
remaining battle cruisers on both sides demonstrated ability of modern ships 
of large size to withstand heavy punishment without losing their fighting 
efficiency. The battle cruiser type is essentially and unavoidably less 
thoroughly protected than the battleship type. This greater vulnerability 
must result in greater loss of the battle cruiser type, other things being 
equal ; but in the Jutland fight the battle cruisers were engaged much longer 
and much more severely than the battleships, so that a greater percentage 
of loss of this type should have resulted even had their protection been 
equal to that of the battleships. A notable fact in regard to the modern 
ships, both battleships and battle cruisers, on both sides, is that not a 
single one experienced a disabling casualty to its machinery, either as a 
result of damage from enemy fire or as a result of engineering breakdown. 
In the case of one British ship and one German ship, fires were drawn from 
under the boilers in one fireroom, due in each case to leakage from adjacent 
compartments, but in each case this leakage was controlled by the pumping 
ant provided for the purpose. Leaving out the three lost battle cruisers, 
or which no data is available, the dozen large ships in the two fleets which 
bore the brunt of the punishment were hit a total of about 150 times by 
large caliber shell, or an average of more than 12 times each. 
one of these dozen ships, namely, the German battle cruiser Luetzow, su 
as the result of the damage received. Even this vessel sank only after six 
hours. She had received 17 large caliber hits and one torpedo. She con- 
tinued to try to make the best of her way to port, but the struggle was 
given up about one o'clock in the morning; her crew was taken off by 
destroyers and she was finally sunk by a friendly torpedo. 

The results of the battle, as a test of the defensive qualities of capital 
ships, show that in the entire action only four modern armored ships, all 
of them of the battle cruiser type, were lost as a result of the action. This 
was out of a total of 14 engaged and at least seven out of the remaining 10 
survived heavier punishment than most designers in pre-war days would 
have considered possible. 

Before the war there were two distinct schools of naval thought in regard 
to. the main armament for the largest fighting ships. This difference of 
opinion existed internally in probably every navy, but internationally the 
American and British navies represented the “ Big Gun” advocates, as is 
shown by the fact that in the former we find successive increases from 
12-inch to 14-inch to 16-inch, and in the latter from 12-inch to 13%-inch to 
15-inch. On the other hand, the Germans adhered for a number of years 
to the 11-inch gun and increased their caliber to 12-inch with apparent 
reluctance, and a larger caliber did not appear until close to the end of the 
war. There were undoubtedly excellent theoretical arguments on both sides 
of this contention. Even now the argument cannot be definitely settled in 
terms of absolute material results, for too many other factors, which cannet 
be eliminated, enter into the problem. A convincing answer, however, 

rs to be provided in the very decided trend of German Naval opinion 
since the Battle of Jutland. Practically every report from German sources 
and every German publication bearing on the Battle of Jutland lays stress 
on the superiority in range and accuracy of the British 15-inch guns. Even 
if no definite material advantage for the larger caliber gun could be estab- 
lished, there appears to remain a marked moral superiority on the side 
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possessing the biggest guns. This, of course, only confirms the previous 
views.and policies followed in our service. 

Summing up, therefore, we find that four outstanding facts of interest 
to the designer appear to emerge from the smoke and flames of the battle: , 
_ Firsts. The value of armor protection. 

Second. As a corollary to this, the necessity for the maximum number 
of: major caliber guns; for, if the modern ship can withstand great punish- 
ment, we must, for purposes of offence, provide a sufficient number of guns 
to inflict a degree of punishment which will be fatal. 

Third? The tactical value of speed. 

Fourth, The futility of subjecting older ships to the attack of modern 
weapons. 

In. other. words, the value of each one of the three major elements 
entering into capital ship design was demonstrated and it cannot be said 
that any is one has emerged with an importance transcending that of 
the others. If, however, one must choose among them, the consensus of 
opinion will ehigonti attach more importance to protection than before 
the battle. This arises largely from two causes: 

ist.. The deep impression on the human mind by such an outstanding 
tragedy as the almost instantaneous loss of the three great British battle 
cruisers. 

2d. The impression that German ships, generally speaking, stood punish- 
ment..better than the English. Admiral von Tirpitz has been reported to 
have. laid. down as the fundamental principle of German design: That 
vessels before everything else. must float; that they must not sink, and if 
possible, not even list, and that all else is of secondary importance. 

This emphasis on the feature. of protection is shown already by the 
intensified and successful efforts. of both the British and the American 
navies to perfect an efficient form of torpedo protection. In this connection, 
I think I can safely say that both, services have solyed-this problem so far 
as the torpedo has: been developed to date. It is also interesting to know 
that during’ the war the two services frankly and fully compared their 
solutions of this problem, and that although the solutions differ radically 
in details, they do not differ much in underlying ideas and both are believed 
to be successful in result. This emphasis of the protective feature is further 
shown by the fact that our battle cruisers, whose construction was delayed, 
due to the necessity for our concentrating on the construction of torpedo 
craft and merchant vessels during the war, have been re-designed and given 
much heavier and more complete protection than was originally con- 
templated, accepting at the same time the slight decrease in speed neces- 
sitated thereby. We find precisely the same influence in the case of the 
latest British battle cruiser, the Hood, which was laid down shortly after 
the battle of Jutland and in which we find more than a 50 per cent increase 
in size as compared to the Renown, which I have previously referred to, 
proapenets of protection almost to a battleship standard and a decrease 
in speec . faery : 

Turning to the lighter craft used in the Battle of Jutland, it will be 
found ‘that at several critical times during the engagement both sides used 
their light cruisers and destroyers to obtain a tactical advantage. Each 
side likewise used craft of this character to repel the attacks of similar 
vessels of the enemy. Although the material effect was small, there being 
probably not more than six torpedo hits on the large vessels of both sides, 
the necessity for their use is clearly demonstrated not only by their success 
in obtaining’ certain tactical advantages, for which they were used, but also 
in the demonstation that if either fleet had been without these light craft, 
the torpedo casualties inflicted on the big ships by the light craft of the side 
nossessing them would have been’ enormously greater. The losses of light 
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cruisers and destroyers on both sides were heavy in actual number, but not 
in rn to the total number engaged, as will be seen from the following 
table: 





Light Cruisers Destroyers 
No. lost No. chgiged No. lost No. thgiighd 
ep fr aptpyest fe) 26 8 78 
ME neues cp 0 «4 4 II oc Dual 77 
i. 6 ew 4 37 13 155 


Submarines played no direct part in this battle, and it is reliably established 
that neither fleet was accompanied by submarines, nor were any submarines 
even within striking! distance of the scene of action. 

Similarly, aircraft played no part in the action, although it is understood 
that it was a part of the German plan to utilize Zeppelins for. scouting 
purposes in connection with the sortie of the Fleet and that this wasionly 
prevented by unfavorable meteorlogical conditions on the 31st:of May. On 
the following morning, however, German aircraft were out over the North 
Sea and were undoubtedly of some small assistance to the German Fleet in 
insuring their safe withdrawal to their harbors. 

Passing once more to the general phases of the war, we come at once 
the outstanding feature of the war at. sea, the submarine campaign and the 
methods adopted to combat it. _Now that the veil of secrecy has been lifted, 
we all know how close the German submarine campaign came to being an 
outstanding factor in the final result. Without entering into the legality 
and ethics of the German use of the submarine against merchant shipping, 
which all thoughtful and enlightened men join in condemning, we cannot 
escape the fact that we must in the future be prepatéd ‘to find the submarine 
playing an important part in attacking and throttling enemy commerce. 
even on their own coasts. This is indicated by the result of the discussion 
at the Peace Conference when the world at large was so incensed: by the 
barbarous on ey used in the German submarine.campaign ‘that proposals 
were serious] nen put forward to abolish the submarine entirely by international 
agreement. This proposal; however, was wisely not adopted for, so long as 
the possibility of war remains, progress of science and engineering and 
their application to the art of war cannot successfully be throttled unless 
there is complete unanimity of sentiment throughout the civilized world, :'The 
use of submarines during the war has led to placing very great emphasis: on 
the value of radius of action of these vessels, and with radius of action. there 
must: go hand in hand improvements in the living conditions on board, so 
that the physical endurance of the personnel may be sufficiently conserved 
to permit it to make full use of the material capabilities of the vessel.. Both 
of these elements, even without the usual and concurrent demands for higher 
speed and greater offensive power, inevitably lead to increased size, except 
for a limited class of small boats, which, due to a particular strategic situa- 
tion, such as that occupied by the Germans on the Belgian Coast, makes it 
possible to use with good results a large number of submarines of small size 
and limited speed and cruising radius. The technic of mine-laying has, 
during the war, so kept pace with the strategical and. tactical wba for 
the use of this weapon, that the demonstrated practicability of laying them 
on the enemy’s coast by means of submarines must in the future be taken 
into account, but this does not affect the general characteristics of the type, 
as the mine-laying feature can easily be substituted in whole or in part for 
the torpedo armament. Although the submarine was throughout the war 
something of a disappointment in the actual results which it obtained 
in inflicting loss or damage on the fighting ships of the enemy, its indirect 
effect on the freedom of. the action of the main fighting fleets was so 
considerable that the problem of the development of the so-called | fleet 
submarine is still with us and must be solved largely from theoretical:and 
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engineering considerations, rather than from direct. experience in action, 
Another use of the submarine, not largely foreseen, which developed con- 
siderable importance during the war, is that of scouting. It has been con- 
clusively demonstrated that these underwater craft form one of the most 
valuable assets to a navy in obtaining and transmitting information in regard 
to the movements of the enemy’s forces. 

War. experience developed and emphasized certain facts regarding sub- 
marines as a type which are very important from the point of view of a 
designer, and even more important from the point of view of those who 
have to determine the constitution of a navy. The submarine is essentially 
an instrument of stealth. Once detected, it must take refuge in the depths 
where, for any design not yet known, its offensive powers become nil, and to 
the depth charge or explosive bomb developed during the war it is exceed- 
ingly vulnerable. In other words, once detected and accurately located, 
a ine is at the mercy of a surface vessel. While detection devices, 
in spite of the enormous effort expended upon them during the war, did not 
reach perfection, they made much progress and will undoubtedly be steadily 
improved as time goes on. If we had to-day an accurate device which would 
locaté a submerged submarine with reasonable approximation several miles 
off,-and with accuracy when one or two hundred feet directly under the 
surface vessel, the submarine would be already obsolete as a weapon of 
war. While we may never reach this ideal, and while the submarine may be 
given offensive features to enable it to deal in some fashion with the surface 
vessel from beneath the surface, the submarine is essentially a vulnerable, 
and, if I may so express it, a precarious type; is necessary to-day and prob- 
ably will be for many years to come, but could not be relied upon as the main 
feature of a navy. We read at times of proposed submersible battleships and 
other such imaginations, but the experience of the war does not seem to 
indicate this as a probable future development even if mechanically possible. 

On ‘this same subject Sir Eustace d’Eyncourt, the Director of Naval 
Construction for the British Admiralty, very recently stated his views in 
the course of a paper presented before the British Institution of Naval 
Architects. He said:  . 

“A good deal has been written and talked of lately anout the surface 
capital ship being dead and the necessity for submersibles. But with our 
present knowledge it would be quite impossible to design a submersible ship 
which on the same displacement and cost had anything like the fighting 
qualities on the surface, which are possessed by the Hood (the latest British 
battle: cruiser). Every ship is a compromise, and if in addition to the 
ordinary qualities of a battleship, she is required to submerge, or even 
partially submerge, a very considerable percentage of weight has to be added 
to give her this additional capability of submergence. She becomes ‘still 
more of a compromise, and the added weight must detract from the fighting 

ualities of the ship when on the surface, so that whatever is done, other 
Sane being equal, the submersible ship must be inferior to a surface ship 
in an ordinary action. There are many difficulties of details in the design 
of a submersible battleship which would take too long to go into fully now, 
and although there is no doubt that submarines are capable of great develop- 
ment, a little thought will make it clear to anybody that if naval warfare is 
to face pe ea yarmove ship of the line must still hold the field as the 
principa ting unit of any great navy.” 

Canin s of war vessels existen at the commencement of the war. 
the position of the destroyer has been enhanced perhaps more than that of 
any other, and this has been brought about by our experience in its use 
against the submarine. As mentioned above, in discussing the results of the 
Battle of * terres the destroyer has established its indispensability for use 
with the fleet, both to attack the enemy and to protect its own capital ships. 
This use, however, was foreseen and provided for to at least a limited extent 
in all of the principal navies of the world before the war. It was not, how- 
ever, foreseen that this type of vessel would be required in undreamed-of 








PROFESSIONAL NOTES 1671 





numbers to protect the sea ‘lines of communication from the lurking under- 

water enemy. During the first three years of the war, it had already been 

found that the destroyer was the most efficient type of vessel.for hunting 

down and destroying submarines, and for convoying or protecting a particu- | 

larly valuable transport or cargo ship. In the spring of 1917, however, the 

losses of merchant vessels had reached such an alarming rate that the respon- 

sible authorities recognized that a new and radical method of protection must - 

be adopted. It was then that the convoy system was put into effect, and soon 

proved its efficiency to a degree which could hardly have been foretold. It 
| 
| 
| 
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for every ship approaching England and France. The only available type of 
vessel which could perform this very arduous service, requiring many days 
continuously at sea in all kinds of weather, frequently at very high speed 
in order to accompany high-speed transports, was the destroyer. This 
demand placed a tremendous strain on the resources of the Allies in this 
type of vessel, and it is now a historic fact that the United States Fleet was 
stripped of its destroyers which were sent to the war zone to perform this 
service, and that British destroyers were detached from the combined 
British and American battle fleets, upon which we depended to maintain 
our command of the seas, until that fleet was actually seriously inferior to 
the German fleet in. destroyer strength. From our entrance into the war 
the United States Navy concentrated upon destroyer building, its destroyer 
construction undertaken during the war being on a scale never before 
considered possible. It is a matter of congratulation that this has resulted 
in our now possessing a fleet built or to be completed this year, of more iy 
than 300 modern destroyers of the most efficient type. In regard to thé 
effect of the war on the characteristics of destroyers, the principal demand 
has been in the same direction as in the case of submarines, namely, for 
reater cruising radius and increased shelter and comfort for the personnel. | 
hereas, during the greater portion of the time of actual hostilities, convoy 
was provided for transports and cargo vessels only in the so-called sub- | 
marine zone, extending 300 to 400 miles off the beropein coast, it had | 
become ‘evident before the Armistice that as soon as we had sufficient $) 
y 

; 

| 

| 
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became then imperative that convoy should be provided as row | as possible 


~ 


destroyers for the purpose, escort would have to be provided, at least for 
the most important groups of vessels, entirely across the Atlantic. This 
was brought about by the ever-increasing tendency of the German sub- 
marines to operate farther afield and by the approach to completion of a 
very large type of cruiser submarine, which it had been known for some 
time was under construction in Germany in considerable numbers, The 
later United States destroyers would have been prepared to cope with such 
submarines, as the size of their guns had been increased’ from 4 inches i 
to 5 inches. To obtain these increased qualities without considerable in- 
creasing the size of the boats, which was of ‘course undesirable under the 
emergency demand for quantity production, meant the acceptance of a small 
decrease in speed. This we could accept with equanimity as our destroyers 
were already somewhat superior in speed to the latest types of corresponding 

size abroad. 

The necessities of the anti-submarine campaign brought about new uses 
for several existing type of vessels, and the development of several new i] 
types. It had always been contemplated that fishing trawlers, drifters and 
other small vessels of similar type could be used in time of war as mine 
sweepers and tenders. With the ponetogaes of the depth charge, a bomb 
containing about 300 pounds of high explosive with a detonating mechanism, 


which functioned only when it had sunk to a certain predetermined depth 
below the surface of the water, it became evident that any small type of 
vessel possessing the necessary seagoing qualities could be usefully em- 
ployed against the submarine. As a consequence, this became the principal 
use to which these small fishing boats were put during the last year and a 
half of the war. They could not, of course, perform the high seas func- 
tions of the destroyer, but they proved most efficient for hunting operations 
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and for coastal convoy purposes, The esteem in which they were. held 
is shown by the fact that in the summer of 1917 the British Navy put in 
hand, a) construction program of more than 500 of these little craft. The 
limitations on the, use of the fishing boats and the limitations on the produe- 
tion of the destroyer, due to its large size and cost, resulted in the develop- 
ment of intermediate types which would give good seagoing qualities com- 
bined with a speed comparable to the surface speed of the submarines them- 
selves, and at the same time sufficiently small and simple in construction to 
permit of their production in large numbers, The British patrol boats and 
the United States eagle boats are the principal examples of this type. The 
latter is really a small destroyer of 200 feet in length and 600 tons’ displace- 
ment, having a good cruising radius and a speed of 18 knots and carrying an 
armament of two 4-inch guns with unusually good command and a large 
numberof depth charges, together with the various devices for dropping 
or throwing these bombs. The British also developed and turned out a 
considerable number of a somewhat larger type, which were known as 
“ Sloops,” which were given a slower speed but a larger. cruising radius, 
together with amore robust type of construction and special features to 
insure their bewoyancy in case of damage by torpedo. All during the war, 
as previously referred to, the best scientific talent, both in this country and 
abroad, was making every endeavor to perfect devices which would permit 
a, vessel on, the surface to hear a submarine moving below the surface, 
Various types of these so-called listening gears were developed and some 
attained a sufficient degree of success to exercise a considerable influence 
on the development of types of vessels from which they could be used with 
the maximum .of efficiency. It was in fact the development of these 
devices in America which led to the laying down of our eagle boats, and the 
machinery of these boats was designed with especial view to quick starting 
and stopping, so that internal noises should not im any way effect the use 
of the listening devices. Even before our actual entry into the war, it had 
become evident.that it would be necessary for us to produce, in the mini- 
mum of time, the maximum number of vessels of every type which could 
be utilized against the submarine. This led to the planning of our pro- 
gram of sub-chasers. Earlier in the war, the British had purchased in this 
country over 500 gasoline-driven wooden hull boats of 85 feet in length 
for general coastal use. Their experience indicated that there was a distinct 
field of utility for vessels of this class, but that they should be of a somewhat 
larger size with better sea-keeping qualities. In order, therefore, to profit 
by their experience and at the same time to utilize the considerable resources 
in this country for the construction of small wooden-hull vessels, resources 
which were not required in the accomplishment of any of the various other 
war programs, we undertook the construction immediately upon entering the 
war, of 350 of these sub-chasers, each 110 feet: in length, about 75 tons dis- 
placement, and-having three 200-horsepower gasoline engines, giving a top 
speed. of about. 16 knots... They were fitted with special facilities for the 
use of various types. of listening gear. They carried one small gun and a 
number of depth charges. In their seagoing qualities, these boats more 
than met the anticipations of their designers. About 200 of them crossed 
the. Atlantic under their own power and performed most useful service 
in the: Mediterranean Sea and on the French.and English coasts. However, 
these boats must.be regarded as stopgaps rather than a type to be found in 
large numbers in a permanent navy. 

Another class-of operation which resulted in the development of a new 
type, or rather the resurrection with new features of an old type, was the 
naval operations against shore fortifications. When the Germans had occu- 
pied the Belgian coast, it. became evident that the navy must be prepared 
to undertake operations against that coast, unless the Germans were to be 
permitted to remain in undisturbed possession, allowing them an extremely 
undesirable freedom of action by using the ports as bases for submarines 
and destroyer activities. To meet this condition and the possibility of 
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similar conditions arising elsewhere in the vast theatre of the war, the 
British very early put in hand a number of modernized monitors, which 
repeated’ the well-known characteristics of the early American vessels of 
this class ; that is, slow speed, the heaviest guns, armor. protection, low free- 
board, and small size, but added to these a modern and efficient form’ of 
torpedo protection; the last named really forms the sine qua non of the 
modern monitor, for it must of necessity operate off hostile coasts and by its 
slow speed is peculiarly liable to successful attack by submarines,’ These 
monitors at intervals throughout the war carried out a series of very inter- 
esting bombardments on the Belgian coast, which were accompanied by the 
use of such modern methods as spotting by means of aircraft and protection 
by means of smoke screens, produced by small fast: boats: accompanying 
them. In general, however, these operations failed to produce any edliive 
results, and this experience, combined with that gained through the attempts 
by older British and French battleships to reduce the fortifications of the 
Dardanelles, has gone far to confirm the opinion held prior’ to the war that 
ships cannot compete successfully with shore fortifications, 

Although not productive of new types, and not, strictly speaking, exercis- 
ing any influence on naval types, it is not possible to pass over the develop- 
ment of the transport service during the war, as its operations were on such 
an enormous scale, The British conveyed to and fro from the various 
theatres of war a total of something like 13,000,000 men, but the great bulk 
of these was for short distances across the Channel. The most impressive 
undertakings were the combination of the American and British resources, 
with some help from the other Allies, in transporting to Europe nearly 
2,000,000 men during the war, and the bringing of them home in a period of.a 
little over six months by the American Navy with some help from foreign 
sources, The enormous undertakings demonstrated that the great passenger 
vessels used commercially in time of peace can be quickly and efficiently. 
converted for use as transports, and that, therefore, the naval designer need 
in the future only provide for the intelligent utilization of the great mass 
of experience accumulated in fitting merchant vessels for this purpose. As 
an example of the progress made in this direction in the course of the war, 
can be cited the fact that when some of the large passenger vessels were first 
fitted for use as transports, it was thought that they had been given the 
maximum troop capacity. After some months of experience, however, it 
was possible so to modify and perfect the arrangements that their capacity 
was increased in some cases as much as 50 per cent. 

In reviewing the use of existing novel types during.the war, one cannot 
omit reference to the active and important part played by certain types of 
auxiliaries. Colliers, tankers and supply ships were used to an enormous 
extent, but these are of such a purely merchant type that they require no 
especial note, except to remark that the few colliers we had built as naval 
auxiliaries, with special handling appliances showed up exceptionally. well. 


The purely naval types which demonstrated their efficiency and value were - 


the destroyer and submarine tenders and repair ships. One or more of. these 
vessels were stationed at each-one of our principal operating bases abroad, 
and without them our destroyer and submarine forces would have been 
unable to maintain their great efficiency and high percentage of time em- 
ployed in active service. Due to the shortage of shipping, it was not possible 
to fit out and supply an unlimited number of vessels of this type, and it 
soon became evident that each existing unit must be utilized to its highest 
degree of productivity. This led to the erection on shore at the principal 
bases of barracks for housing the shop operating forces, so that the ships 
themselves could be run 24 hours a day, using three shifts of mechanics. 
This. development leads to the belief that in the future in certain types 
of operation we may be led to provide special barrack ships for carrying and 
berthing sufficient personnel to utilize to the full the repair facilities provided 
on the vessels specially fitted for that purpose. 
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I have previously referred briefly to the development of the new and large 
type of naval vessel called an aircraft carrier. In the very early stages of 
the war, attempts were made to attack the principal naval bases in Germany 
by means of aircraft, but it was found that neither the aircraft themselves 
nor the commercial vessels hastily fitted up for the purpose of carrying them 
were sufficiently developed to permit of success in such.an undertaking, 
I cannot in this paper take up in detail the wonderful development in air- 
craft during the course of the war, but the technical development resulting 
in increased size and speed and carrying capacity ate well known. These 
were quickly taken advantage of by naval designers to fit them for such 
purely naval purposes as scouting, fire control of the heavy guns of big 
ships, torpedo carrying and launching, etc. 

The actual offensive use of aircraft against naval vessels was little de- 
veloped during the war. Perhaps the most prominent case was that of 
the Goeben which was ashore near the Dardanelles, and for six days exposed 
to aircraft attack, it being stated that some 217 bombs were dropped against 
her. There is no doubt that there will be a great development of aircraft 
for naval use as'a result of the war experience, and some enthusiasts have 
visions of navies of the air rendering obsolete the navies of the ocean. 

The United States Navy, which has in its own hands the development and 
control of its aircraft for use over the water, should take lead in any air 
naval development; but there is no doubt that, step by step with the air 
offensive, there will be developed a defensive. The defensive, moreover, 
will not be passive. We have seen in the late war how the light craft, 
destroyers, etc.. on one side met and countered the attacks of similar craft 
on the other side. Had either side been deprived of its light craft, it would 
have been at most serious disadvantage. Similarly, developments in the 


air will undoubtedly be along the line of defending the capital ship by - 


auxiliary and offensive aircraft. The big ship which must be protected from 
projectiles of a ton weight falling at angles of 30 degrees, fired from ships 
almost out of sight below the horizon, is not yet in serious danger from 
bombs carried by present-day aircraft, with chances of hitting small indeed. 

At the moment it appears that the torpedo plane is the most promising 
development; its weapon of. attack is the torpedo which the capital ship 
must already be prepared to defend itself from. whether fired by a surface 
vessel or a submarine. A torpedo from a ship in the air is no more deadly 
than from a submarine under the surface. It seems probable that aircraft 
will sooner become dangerous to destroyers and the vessels generally than 
to the large ships of the line. The former are more vulnerable and will 
be less able to protect themselves. 

Even these early developments of naval uses for aircraft made it 
evident that they could not efficiently perform such functions with the fleet 
unless they could be carried with the fleet. not only on long cruises but 


_actuallv in battle, with the result that special types of ships have appeared 


to fill this requirement. The first essential of this tyne is that it should he 
capable not only .of launching aeroplanes but also of receivine them back 
after the accomplishment of their mission. With the present development 
of aeroplanes and seaplanes, the only practicable method of providing the 
latter requirement is the provision of an enormously large and absolutely 
clear deck upon which the planes can licht and be brought to rest. The 
next requirement is that such a vessel shall have a speed sufficient to permit 
it to keep up with the main battle fleet when it is going into action. This 
means a speed of 20 to 25 knots. These qualities, together with the need 
for sufficient space to house and care for a considerable number of planes, 
together with their personnel, have resulted in vessels of 10,000 to 25,000 tons 


: displacement. To obtain a clear upper deck requires special arrangements 


for funnels, navigating bridges, etc.. which has resulted in the only ab- 
solutely new type of naval vessels of large size and cost which has appeared 
as a result of the war experience. 
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At the other extreme among new types appearing as a result of the war, 
comes what have been termed coastal motor boats, These appeared more as 
a result of possibilities presented by modern engineering developments than 
as a result of the need for filling a specific naval requirement. The per- 
fection of the gasoline motor led in the years before the war to the con- 
struction, for sporting purposes, of very light high-speed small boats. Due 
to the fact that they were developed primarily for racing, they were suitable 
for use only in comparatively smooth water and had to be handled with 
extreme care. A study of their possibilities by British designers, supported 
by the enthusiasm of young naval officers, resulted in the production of 
boats of 40 to 70 feet in length and capable of speeds from 35 to 45 knots an 
hour, each carrying from one to three modern torpedoes, and with ‘the 


* hulls constructed on such scientific principles that they could go to sea in 


comparatively rough weather, and could be hoisted on board hght cruisers 
or other types of naval vessels. These little boats performed splendid 
service off the Belgian Coast, and the tale of their operations forms one of 
the most exciting chapters in modern naval annals. But the most spec- 
tacular, and at the same time valuable service performed by boats of this 
type during the war, was the daring penetration by the Italians’ into a 
fortified Austrian harbor where they sank a battleship lying at anchor. 
Later, in operations against the Bolshevists, a small British flotilla pene- 
trated to the inner harbor of Kronstadt, where they succeeded in sinking 
two battleships and two other large vessels. 

I have several times, in the course of this paper, referred to the results 
experienced when war vessels of older types are subjected to attack by 
modern weapons. During the war there were sunk by hostile action 21 pre- 
dreadnaught battleships and 27 armored cruisers ; of this total of 48, 11 were 
sunk by gunfire and 37 by mine or torpedo, only a single explosion in nearly 
every case being necessary to inflict the fatal damage. It is only necessary 
to refer briefly to such incidents as the sinking of the British battleship 
Formidable; the three cruisers Cressy, Aboukir and Hogue, the loss of four 
old battleships at the Dardanelles, the sinking of the Gneisenau and 
Scharnhorst off the Falkland Islands, the loss of the British Hampshire, 
and the American cruiser San Diego as the result of striking a single mine, 
together with numerous other incidents of similar nature, to show that 
such vessels as these, most of which were commissioned within ten years 
immediately preceding the war, are totally incapable of withstanding the 
terrific effects of present-day gunfire and torpedo attack. This showing is 
particularly impressive when compared to the demonstrated ability, as dis- 
cussed above, of the most modern vessels to survive severe and repeated 
attacks. These qualities of resistance and defence can only be provided on 
vessels of large dimensions and displacement. The necessity for retiring 
these older types was well demonstrated by the fact that except for a few 
used for special purposes, both the British and the Germans had placed most 
of their older capital ships out of commission before the war had run its 
course. 

To sum up, therefore, the experience of the war, so far as it can be 
grasped to date, has resulted in demands in the case of every existing type 
of war vessel which can only be met by increased size and cost. It has 
resulted in the introduction of only one new type of major importance, 
namely, the Aircraft Carrier, but it has introduced a number of small types 
which will probably survive but will not be constructed in large numbers 
in times of peace, as they are peculiarly adaptable to being produced quickly 
in large numbers after the emergency of war has arrived: 

Although we must conclude that the present tendency is ‘toward increased 
size and cost, one cannot overlook the fact that this very tendency, under 
the present financial, economic and political conditions in the world, may 
actually result in the long run in the disappearance from future building 
programs of these very types and the substitution for them of smaller and 
cheaper units made possible by new developments in science and engineering. 
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To,meet this condition there never was more need than at the present time 
of vision and imagination on the part of the fighting forces afloat and the 
naval designers ashore, for that.nation which can develop the weapons 
which will render obsolete the present great ships and can substitute for 
them a,smaller and cheaper. unit capable of defeating them will win in 
the new era the command of the seas, which this war has shown is so 
all important to ultimate victory.—The Franklin Institute. 


Tue Increasep STRENGTH OF THE UNITED STATES ON THE SEA.—It has 
suddenly. become apparent that our naval-building program has been steadily 
increasing the strength of our fleet of battleships, and that the United States 
Navy is,at.the point of surpassing the British Navy in this most important 
element,.of sea.power, At the same time the British have realized the - 
great increase of our, merchant marine in comparison with Great Britain’s. 

These revelations. have been something of a shock to the British public, 

and many articles have been published commenting on the growth of our 
nayy and merchant marine. Among these is a notable contribution by 
Archibald Hurd in the Fortnightly Review for June. 
. For many reasons, a statement of the situation from an American point 
of view is needed at this time, In the first place, one prevailing tendency in 
the British comments should be set right. Many of their writers, as is per- 
haps natural in the surprised realization of the change in Great Britain’s posi- 
tion on the sea, reflect a feeling that the forward stride of the United States 
indicates, hostility on our part and a determination to win dominion of the 
seas, Comparisons are made with the systematic campaign undertaken by 
Germany to gain the commerce of the world, which had so much to do with 
bringing on the World War. Mr, Hurd even sees “a menace to the peace 
of.the world, and especially the peace of the English-speaking peoples.” 

Many British writers now appear to believe that America has recently 
changed her attitude and become hostile to the nations of Europe. The 
position of the United States in delaying ratification of the Peace Treaty is 
interpreted as meaning that America has: withdrawn from association with 
Europe, and that this is to be followed by a national policy of aggrandize- 
ment, “a demand for nationalization,” as Mr. Hurd expresses it. 

The True Explanation,—lt is true that the present position of the United 
States on the sea was brought about by conditions created by the World 
War, but these were straight-forward natural conditions that made an 
appeal to the common sense of our people. We saw the need of a larger 
navy for defense, and we were also suddenly obliged to build a great 
tonnage of carrying ships in the emergency caused by the shortage of the 
world’s shipping at the time of Germany’s U-boat campaign. These were 
the reasons for our naval and maritime activities. There were no under- 
lying, motives that influenced the United States. 

Our Naval Program.—The circumstances of the naval increase should 
first be explained ; it will then be evident that our present program for build- 
ing warships is not the product of any recent change of policy. Our in- 
crease was determined in 1916, through the most natural causes, as will 
be seen. when the course of events is traced leading up to the adoption of our 
naval-building program. 5 

The. following, is the. history of our naval increase: In the period of 
dawning suspicion and hostility which preceded the World War there was 
a, sudden keen competition for naval superiority between Great Britain 
and Germany. .This ‘began in 1906, and each nation. entered upon,an 
enlarged program of, building battleships. This naval activity was stimu- 
lated by the unusual, condition that the capital unit of battle fleets had 
changes in, that year to a new type, following the British design of the 
dreadnought,.which became the name of the new all-big-gun battleship. 

The adoption of this, new fighting unit gave Germany an unexpected 
opportunity to, threaten the papremnacy of the British Navy, a development 
that would have been out of the question if. the two navies had kept on in 
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the even course of adding battleships of the old type. In 1907, Germany 

laid down four dreadnoughts, in 1908 four, ‘in 1909-1910 five, in 1911 four. 

In these years Great Britain was perforce obliged to respond with a cor- 

responding increase that would maintain the existing British superiority— 
this pace was continued until the outbreak of the war. 

In 1906, when this great increase of building warships began, the United 
States held second place among the navies of the world; but, through all 
these years of activity, until the catastrophe of 1914, our successive Ad- 
ministrations adhered to the policy of. restricting the building program of 
the United States Navy to two. capital ships per year. The inevitable result 
was to put our navy in the third place, far behind the German. Navy. in 
number of capital ships. : 

Then came the World War, and the United States woke.to the fact that 
it was comparatively weak in the most essential, element for its defense, 
a battle fleet. So evident was this, that public opinion asserted. itself, and 
in 1916 Congress authorized the present building program. 

Purely Defensive Move.—lt should be, strongly emphasized, that this act 
of the people and Congress in 1916 fixed the terms of our building program, 
which is now suddenly causing so much comment in Great Britain... It 
involved no change or threat. Our program is only the result of a timely 
realization among our people that our necessary defense. must be a strong 
navy. There was, at the time, no definite thought in the public mind of 
using this naval force against any particular nation, although naturally 
the unbridled ambitions of Germany showed our, need of defense. But 
defense alone was the object of the: increase—and defense alone is the 
reason for its continuance, impersonal and not. directed,against any power.* 

This instinct for defense on the seas has been most, fortunately aroused 
in our nation. Our country is bounded by two great oceans, and. the only 
real defense of our boundaries is the far-flung use. of our battle fleet upon 
these wide stretches of sea. For the United States Navy; more than, for 
any other, the ultimate service is a battle of fleets. .In all human calculz, 
tion, our country is safe from attack as long as we maintain a battle fleet 
that is able to defend our sea approaches in a naval action. ate) 

Consequently, for the United States, a, battle fleet. that can hold its own 
in an action of fleets is a necessity—and the posession, of such a fleet has 
been insured by the building program of,1916.. That is the whole story—and 
in this wise policy, which our country adopted four years ago, there is no 
trace of new influences at work “for fanning, into. flame the instinctive 
national jealousies of the two nations ”—to quote, again from Mr. Hurd. 
Any American knows that our country is barren, ground for jealousy of 
any other nation.—Current History Magazine, September, 1920. 


Our Diricrte “ R-38”.—We. understand: that.the American crew to be 
trained in England to fly back our monster airship, the R-38, has, been 
selected. We hear also from England that the ship will be ready to com- 
mence her exhaustive trials fairly soon. It takes;a long while to tune up an 
airship—there are so many balances to be perfected, apart altogether from 
engine trials and the like. The following figures which have:not been. pub- 
lished in this country before will give a fair idea of the dimensions, of the 
R-38, in comparison with the R-34, which flew the double Atlantic journey 
last summer. 


| R-34 _ R-38 
Length (in feet) ....60--cee teers 639-5 695 
Capacity (in cubic feet)......... 2,000,000 2,700,000 
Tonnage ....!...+. cl cementite an 60-7 , 92-0 
Maximum speed ....:. 2.0) -0+6+ : ‘St ae Tae 





r * In fact, included in the act creating the building program of 1916 there 
is a provision for stopping construction, if this is made possible by an ade- 
quate tribunal for arbitration. ° 
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The German airship Bodensee, to which so much publicity has been given, 
is more than one hundred feet shorter than the R-38, has a gas capacity of 
only 700,000, and is of 21-3 tonnage. It is claimed, however, that her maxi- 
mum speed is 80. Her main disadvantage is obviously her inability to travel 
great distances on account of her limited gasbag capacity.—Scientific Ameri- 
can, Aug. 21, 1920. 


Tue Revative Position oF British AND U. S. A. Suippinc.—The figures 
issued by Lloyds’ Register a week or so ago indicate a marked change in 
the position of the shipping in this country and the United States of 
America. One June 30th a year ago the latter had about one and: one- 
third million tons of shipping under construction over that of this coun- 
try, and in six months this disparity had been wiped out, and an excess 
credit of twenty-seven thousand tons created in favor of Great Britain. 
The returns for the present year show that over three million and a half 
are now under construction, which is nearly one million and a half in 
excess of that of the United States. To show the rate of reduction, in 
March, 1919, just over four millions was under construction, and now 
fifteen months later wey there two millions is the figure—a reduction of 
one-half. Taking the figures for this country for the same period, in 
March we had two million and a quarter under construction, and now we 
have over three million and a half, which is an increase of sixty per 
cent. The reasons for this change are not far to seek. The United States 
was persuaded by the Allies to build ships at a rapid rate as one of the 
most useful steps to rendering assistance in the war, and right loyally 
did the statesmen, business men, and manual workers in America respond. 
We have recorded on more than one occasion the remarkable feats. of 
production “nape and drew attention to the stimulating effect it had 
on us, and the depressing effect it had had on the enemy. After the Armis- 
tice the conditions due to the war practically ceased, involving the solu- 
tion of a number of difficult problems. The most optimistic of those in 
the United States who had long cherished ambitions with regard to the 
development of a Mercantile Marine on a vastly extended scale, and saw 
the possible i gekoree A when the States entered the war, recognized, on 
the cessation of hostilities that a number of the newly organized shipyards 
could not survive the new conditions. For example, a large number of 
yards were devoted to the building of wooden ships, and in June, 1919, 
four hundred and twenty thousand tons of such ships were then building, 
while in June this year that enormous tonnage has shrunk to twenty-nine 
thousand, which is about one-fifteenth the previous year’s output. The 
United Kingdom, on the other hand, had a large number of yards engaged 
on warship construction, and it was more or less easy to turn the activity 
of the yards towards the production of mercantile tonnage. Another point 
that must not be lost sight of, which is, assuming a nation can produce 
ships, it does not follow it can man them. It will, therefore, be seen that 
not only could the conditions of production be rapidly changed over in 
this country, but we had another great advantage. For centuries, a very 
considerable proportion of the inhabitants of the United Kingdom have 
found employment at sea, and the in-born liking for the sea enables ships 
to be manned by those who have inherited the necessary qualifications for 
such service. Under these conditions we can afford to run a Mercantile 
Marine on a profit basis, whereas other countries find they cannot do it 
at all, or if they do, it is at a loss. It seems fairly evident that, however 
strongly some of the United States citizens desire a large Mercantile Ma- 
rine, this cannot be brought about unless the national energy now being 
utilized so successfully in its vast and bountiful interior, and in such a 
profitable manner, can be diverted into other channels, which, under all 
the circumstances, will not happen while present conditions obtain —The 
Marine Engineer and Naval Architect, August, 1920. 
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Worwp’s STEAM ToNNAGE.—According to the 1920-21 edition of Lloyd's 
Register of Sap ping, the world’s steam tonnage amounted to 53,905,000 
tons in June last. The following table shows the changes in the steam 
tonnage of the leading maritime nations between June, 1914, and June, 
1920: ~ 








Differences 
tween 
Country June, 1920 June, 1914 1920-1914 
tons gross tons gross tonnage 
United Kingdom....... 18,111,000 18,892,000 — 781,000 
British Dominions. .... 2,032,000 1,632,000 + 400,000 
America (United States)— 
Seagoing ........... 12,406,000 2,027,000  -+10,370,000 
Great’ Lakes ........ 2,119,000 2,260,000 — _ 14I,000 
Austria-Hungary ..... Nil. 1,052,000 —_ 
Detiniarie. 2 oS. 719,000 770,000 — 51,000 
PAAR I a oa Fass 2,963,000 1,922,000 + 1,041,000 
Germany .,........... 419,000 5,135,000 — 4,716,000 
Repmece.. eee SIs 497,000 821,000 — 324,000 
Pronmata FSD. 02894, 1,773,000 1,472,000 + 301,000 
WeeEP SF. 20. RO 2,118,000 1,420,000 + ,000° 
Fee eI IS, By Fs 2,996,000 1,708,000 + 1,288,000 
Norway. .o.,..,. 1,980,000 1,957,000 +. 23,000 
| i EUR a 937,000 884,000 + 53,000 
Sweden’). os os.av. 996,000 1,015,000 — 19,000 
Total abroad..........35,794,000 26,512,000 + 9,282,000 
World’s total......... 53,905,000 45,404,000 + 8,501,000 


Syren and Shipping has compiled the following table showing the com- 
parative positions of the leading maritime countries in 1914 and in 1920: 


1914 1920 
1....Great Britain Great Britain 
2....Germany U. S.A. 
Bicbix le ite dM Japan 
4....Norway France 
5....France Italy 
6....Japan Norway 
7....Holland Holland 
8.... Italy P Sweden 
9....Austria-Hungary Spain 

10,...Sweden Greece 
11... .Spain Brazil 
12....Greece Germany 


—The Nautical Gazette, Aug. 14, 1920. 


FIGHTING FoR Our PLACE on THE SEAS.—The opening gun of a world- 
wide shipping war is discerned by the Brooklyn Eagle in the recent offer 
of British ship-builders to construct steel. vessels for a hundred dollars 
a ton less. than the cost-price at which the Shipping Board is offering its 
ships for sale; and other papers remark that a retaliatory spirit in govern- 
ment and shipping circles of Japan, England, and France first manifested 
itself to the press of the United States soon after the enactment of the 
Jones Merchant Marine Act law last June. Particularly did the preferential 
rate. clauses, which were discussed in The phere Digest for July 3d, 
arrest the attention of foreign shipping interests, for these, according to 


tor Jones, would assure to America “her rightful place on the seas.” 
Admiral Benson, the new chairman of the Shipping Board, announces 
that. the Board.“ will live up to-the letter of the pie law in spite of the 
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threats and propaganda carried on by foreign interests to seek to defeat 
the purpose of the law.” He frankly resents “the secret and underhand 


means that are being taken to hamper the growth of our merchant marine 


and 'the development of our foreign trade”; and he declares, with em- 
phasis, that “we shall maintain and protect our merchant marine -and 
foster American commerce in American bottoms against any and all na- 
tions.” So “all this ‘bunk’ is not going to scare the admiral; fighting 
used to be his business,” says R. H. Semmes in the Seattle Times. 

Another development, which:has caused freight-rate slashing, we are told, 
is the twenty-year agreement entered into by the American Ship and Com- 
merce Corporation with the Hamburg-American Line, whereby a joint 
service “ will be established ta various parts of the world, and a close work- 
ing agreement entered into for the mutual benefit of the two corporations,” 
in the words of the Washington Post. This despite the fact that “we are 
technically at war with Germany,” points out The Post. In the.meantime 
Japan has decided to subsidize its shipping business to the extent. of two 
million dollars, we are told, and “ Britain and Germany are trading with each 
other almost as if there had never been.a. misunderstanding,” declares the 
Rochester, Democrat-Chronicle. So that at the present time, thinks the New 
Orleans. Times-Picayune, “unfair discrimination would be a short-sighted 
policy to launch out on in the development of a permanent foreign com- 
merce or.a stable, adequate. merchant marine.” Foreign shipping interests 
declare that-the Jones law does discriminate. And even in this country we 
find conflicting opinions as to just what sort of panacea for shipping the 
Jones law is. Admiral Benson and Senator Jones both agree that this 
country is faced by the question of the survival of American ships or 
foreign ships, and that the Jones law will protect the merchant marine 
which we acquired during the war. .As J. J. Underwood writes in the 
Seattle Times: 

“There is still much. discussion in Washington about the Jones law, and 
the remarkable thing about it is that American ports fear they will lose 
foreign ships and foreign ports fear they will lose American business. 
But there are no two opinions about it among Shipping Board officials. 
They say that the only condition that can possibly be changed by the law 
is the substitution of American ships for foreign ships, and that if the 
change is made the advantage will lie with the American ship-yards, ship- 
chandlers, and those who deal in merchandise that American ships con- 
sume. 

“They declare that American ships have had to leave foreign ports for 
the United States cargo-light, while British and Japanese ships plying be- 
tween foreign countries and the United States have come loaded to the 
guards with cargo. American ships also have had trouble in getting water 
and fuel, while foreign ships have been accommodated. Already the word 
has gone forth that this discrimination against American ships must cease 
or the provisions of the Jones law will be made effective against those 
companies which practice it.” 

So the shipping war goes merrily on. The Cincinnati Post declares that 
the Jones law, far from benefiting the American people, “contains the 
trickiest little joker that ever snuggled in a mess of legislation—a combina- 
tion of ship subsidy ‘and protective tariff that will cost the United States 


the commercial friendship of all’ other nations.” Furthermore, asserts’ 


The Post, this “ joker” “will give fortunes to the owners of ships and 
cost the people hundreds of. millions of dollars every year.” But ‘the 


Minneapolis Tribune has a different idea of the things which the Jones law’ 


will accomplish: 


“The Merchant Marine Act is designed to make use of and to veges 


the merchant marine structure erected for war-emergency purposes. 
lays down explicitly a ‘policy of the United States to do whatever may 
be necessary to develop and encourage the maintenance of such a mier- 


chant marine.” This is a sweeping way to put it, but a policy of sweeping’ 
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character was adopted deliberately. To carry out the provisions of the 


bill, it will be necessary to abrogate or modify more than a score of com- 
mercial ‘treaties with other nations. There is no halting anywhere along 
the line at preferential rates and terms that may be needed to make and 
keep the merchant marine a going concern against all comers and: all 
competition. 

‘In the broadest sense the act is American in spirit, purpose; and term. 
It includés government: encouragement, supervision, :and: protection, but 
it does not contemplate government ownership of. operation. « It) serves 
notice upon the world that henceforth the United States will put its own 
interests' foremost in its shipping laws and rules.” 


According to Lioyd’s Register, of London, the gross tonnage of United’ 


States shipping has increased since 1914 until in this respect we are second 

only to the United Kingdom. In other words, the United States has 
twenty-four per cent of the world’s shipping. Thus did the war provide 
our merchant marine. Next in order come France, Japan, and Norway. 
But, the St. Louis Globe-Democrat points out, 

“The goal of our merchant-marine plan) is not to secure a tonnage 
greater than Great Britain, and thus to become the greatest maritime na- 
tion in the world. Our object is to provide ships for American com- 
merce, enough ships to carry all our exports and imports if possibl¢, cer- 
tainly enough to promote our export trade and relieve it of the handicap 
of relying upon foreign bottoms for carriage.” 

The New York World’s Washington correspondent reports “an alliance 
of British, Japanese, and other foreign shipping interests. with, the view 
of crushing the American merchant marine, in retaliation for what is.con- 
sidered discriminatory provisions in the Jones law. The Washington Star, 
however, takes such a procedure-as a matter of course. “ We may expect 
vigorous competition as we go along; that. is business on the water as 
well as on land,’ notes The Star, and its Washington contemporary, The 
Herald, admits that' the act “ cannot be enforced without provoking defen- 
‘sive and retaliatory action.” The Oakland Tribune merely remarks. that 
“all ‘of these manifestations are England’s disappointed and. frightened 
outcry ‘against’ America’s program for achieving and. maintaining inde- 

dence of American maritime trade.” But, points out the New York 
ournal of Commerce: 

“The ‘discriminatory sections of the law are not. intended as a ‘club’ 


for use against foreign competitors, but are merely a means of compelling, 


them to ‘play fair.’ It should, be recognized by every one who desires 
the establishment of an American merchant marine that there has been 
toss. discrimination abroad against American interests and that. the,‘ ship- 
ping. game’ has been. anything but fairly played by many of the foreign 
pools, combinations, and ‘conferences.’ Whether it will be possible to 
correct these abuses by introducing ,similar discriminations in the United 
States is, however, a very different question.”—The Literary Digest, Sept. 
4, 1920. 
AERONAUTICS 

PuorocraPHiNG Haiti's Coast Line With AtrpLANgs.—The present 
strane h of the Marine Corps aviation force in Haiti is ten officers and 
99 


enlisted men, and the organization, Squadron E, is engaged with Squad- 
ron D, of Santo Domingo, comprising eight officers and % men, in making 


a photographic survey of the entire coast line of the island of Haiti, under, 
the direction of the interior department of the U. S. Military Goyernment 
of the island. Several officers who have completed the course in aviation 
at the Quantico Marine Air Station will be sent to Haiti at an early date 
to assist in this work.—Aerial Age Weekly, Aug. 16, 1920. 


AEROPLANE Turret TaKE-Orrs SuccessFUL.—The first flight of the new. 
Vought aeroplane under test for the U. S. Navy from the turret platform 
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that the U. S. S. Oklahoma was successfully accomplished August 11th, 
and the following day four faultless take-offs were made from the turret, 
completing the test. The aeroplane acted satisfactorily on each trial, ac- 
pare to reports to the Navy Department.—Aerial Age Weekly, Aug. 
10, 1920. 


Navy SMoKE ScREENS FROM Arr Bomss.—Tests conducted by represen- 
tatives of the Bureau of Ordnance, Navy Department, with smoke bombs 


designed to lay a smoke screen for naval vessels from aircraft, proved 


that a satisfactory screen can be laid in this manner. Experimental models 
of smoke bombs weighing 50 pounds were tested on August 11th, but after 


the experiments it was agreed that a bomb weighing not less than 100 . 


pounds would prove to be more satisfactory for the purpose for which 
the experimental models had been designed.—Aerial Age Weekly, Aug. 16, 
1920. 


NAVAL FLicHT From SAN Dreco To PANAMA.—Eighteen seaplanes of the 
F-5-L type and two of the noted NC’s, Nos. 5 and 6, are to take part ina 
3600-mile ‘flight from San Diego, Cal., to Panama, beginning about Jan. 
1, 1921. The plans for the voyage specify that 12 of the F-5-L design ships 
will be supplied by the Pacific Fleet detachment and six by the station at 
San Diego. The crews have not yet been selected. Air officials of the 
San Diego station are quoted as saying that the flight, the course of which 
will be down the Mexican and Central American coasts to the Isthmus, 
= probably be made in about sixty hours.—Aerial Age Weekly, Aug. 
16, 1920. 


NC SEAPLANES For FLEET OpeRATIONS.—Five of the large NC seaplanes 
have been assigned to eperate with the U. S. Navy fleets, three on the 
Atlantic and three on the Pacific. These seaplanes, carrying crews of five 
men each, will be employed on scouting problems and long-distance work, 
for which they are well adapted, being fitted for navigation on the sur- 
face and with the radio direction compass. The definite program for their 
employment is being worked out by the Fleet Air Detachment commanders, 
Captain George W. Steele, Jr., U. S. N., of the U. S. Atlantic fleet, and 
Captain H. C. Mustin, U. S. N., of the U. S. Pacific fleet. The NC sea- 
planes will have destroyer tenders for these operations. This is the first 
time seaplanes of this type have been thus employed and the work will 
begin before September 1.—Aerial Age Weekly, Aug. 16, 1920. 


AMERICANS In Dirictate Fuicnt Over Lonpon.—London.—The British 
dirigible airship R-32 flew over London in the commencement of a twenty- 
fone pours instructional flight. Np. HDMI KE 

‘The airship carried the American crew which is training in England 
to take over the dirigible R-38, which has been purchased by the U. S. 
— and is under construction at Bedford.—Aerial Age Weekly, Aug. 
16, 1920. 


Ar Tanxs.—July 15.—Ten armored triplanes will be built for the 


- United States Government under a contract awarded to the Boeing Airplane 
Company of Seattle, construction starting at once with the first delivery 


scheduled in November and the other machines following rapidly before 
the end of the year. These planes, representing a new type of construction, 
are designed to serve in aerial service for ground attack, having a func- 


tion similar to that of the tanks on land. They have been characterized as 


“flying tanks.” Quarter inch armor plate protects the fuselage and 
nacelles. The armament includes a thirty-seven millimeter rapid fire gun 
mounted in front, four machine guns trained to fire through the floor, 
two machine guns at the back and two above the wings.—Flying, Septem- 


ber, 1920. 
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Great Lakes Has Larce Aviatien ScHoo..—Nearly 100 men are being 
duated every three weeks at Great Lakes Naval Training Station from 
what naval officers describe as the biggest trade school in the world. 

The school is devoted exclusively to the training of aviation mechanics 
and at the present time 3225 students are taking the courses, which range 
in length from 16 to 36 weeks. 

More than 1000 men have graduated since the school was. established 
slightly more than a year ago and another 1000 will complete, their work 
by November. Lieut. Commander E. E. Wilson, commandant at the 
school, says all of the 6000 men provided for in the naval air force will 
be graduates of the school within another year. naek 

The cost of turning out the first 1000 graduates was $7000, making the 
average cost of producing trained aerial mechanics $7 each: . The, low 
cost was due to the fact that the students produce nothing in. their studies 
to be wasted. Instead of making the frequently useless examples they work 
on parts actually needed for repairs and construction of new aeroplanes. 
‘cA number of planes ranging from small land flyers to huge seaplanes, 
only a‘step smaller than the famous NC type, have oe completed. 

Lieut. Commander Wilson started the school from the bottom a year 
ago. As the first step the navy officer wrote all the text books to be used. 

No flying is done but the best men from each class are eligible later to 
attend a school for enlisted pilots. The 3225 students now here include 
440 marines.—Aerial Age Weckly, Aug. 8, 1920. 


ENGINEERING 


THe ELECTRICALLY-WELDED SHIP “ FULLAGAR.”—The motor coasting vessel 
Fullagar, which has recently been completed by Messrs, Cammell, Laird & 
Co., Ltd., Birkenhead, is noteworthy both on account of the employment of 
electric welding in her hull construction, and because she is the first vessel 
to be fitted with the Cammellaird-Fullagar type of marine oil engine. 

The leading particulars of the ship are: 


EE Wren aol antec caeghcci peeks shh 150 ft. 0 in. / 
DONE WNENONE Sie ee REAR 23 ft. gin. 

Depth moulded to main deck................. 11 ft. 6 in. 

Depth moulded to raised quarter-deck....... Ts ft. Gin. 

BME GNU Cocos so. uae ce cue e cscs eppeuteaes 11 ft. 4 in. 

Load deadweight, about...................4- 500 tons 

Care capacity, abouts... eo eae 25,000 c. ft. 

OE Nag 5 ph re pe ES PTS ote - 9% knots 


In general arrangement the vessel is of the ordinary coasting type. 
, The electric welding has been carried out on the “ Quasi-Arc” system, 
introduced by the Quasi-Arc Co., Ltd., of London, who have carefully 
supervised all welding operations, as have also the representatives of Lloyd's 
Register of Shipping, with which society the vessel is classed. 
_ The main engine is of the Cammellaid-Fullagar opposed-piston type, and 
is capable of developing about B. H. P. when running at 100 to 120 revs. 
minute. The engine has four cylinders 14-inch diameter, each piston 
ving a stroke of 20 inch, and working on the Diesel cycle. Air at a pres- 
sure of 1000 lbs. per square inch is used for injecting the fuel into the 
cylinders. A three-stage air compressor is driven from the forward end 
the crankshaft, and the circulating pumps are arranged forward of this 
again, thus rendering the engine a self-contained propelling unit, The 
saving in weight and space effected by this type of engine is considerable. 
i On the 28th June trials of the vessel were carried out in the River Mersey, 
in the presence of a large number of engineers and shipbuilders from all 
S$ of the country, The ease and quickness with which the engine could 
Maneuyered impressed all present. Front full speed ahead to full speed 
astern only required about ten seconds, the engine easily starting action with 
full ahead way on the ship. 
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At about 11-40 p.m. on the same day the vessel started on her maiden 
trip to the Clyde. After getting clear of land extremely rough weather was 
encountered ; and as this became worse, it was found necessary to put into 
Ramsey until the storm abated. During this part of the voyage the engine 
ran steadily throughout, no racing being experienced, and there was only 
a slight variation in the revolutions. The hull was well tested, and. with- 
stood perfectly the severe shocks and stresses experienced through | the 
i: force of the waves. — st 

The vessel left Ramsey at 4.20 a. m. on the 1st July, and reached Greenock 
about 6 p.'m. The engine continued to run steadily at a speed of. 106 
H r. p.m,, the ship doing about 9.75 knots_per hour against wind and tide. 

On 'the 2d July, a large party of Clyde ship-builders and engineers were 
present and‘ witnessed trial runs on the mile and maneuvering  tests,., All 
expressed satisfaction at the running of the engine and the promptitude and 
satisfactory manner in which orders from the bridge were executed... ., 

The Fullagar left the Clyde at 11.30 p. m. the same day, and arrived in 
the Mersey at 8 p. m. on the 3d July. The engine ran satisfactorily and 
without sign of trouble at ar average speed of 107 r. p. m., the vessel averag- 
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ie ing about ten knots. During this run the fuel consumption worked. out 

ik at 2.1 tons per day of 4 hours. ’ | 

ae Some of the readings from the engine were as. follow: 

i Scavenge air pressure.................. 14 Ib. per sq. in. 

fh Circulating water pressure..../......... 6.5 lb. per sq. in. 

a Lubricating oil pressure................ 12 Ib. per sq. in. 

ae Blast air pressure...) 7/5) 224i... 1,000 Ib. per sq. in. 

ie EE SEY ORDER DEI OPE 50° F. 

i Circulating discharge temperature....,....:..... 100° F. 
Engine-room temperature .....4,..---+.-+seeeees 62° 'F. 


—The Shipbuilder, August, 1920.), 


Concrete SHIPBUILDING.—It can be stated with fair certainty that rein- 
forced concrete. will not replace steel for ordinary. cargo carriers unless 
the hull can be built for considerably less than half the cost of building the 
same hull in steel, 

Where the additional weight is more than counter-balanced by the 
durability and reduced prime cost of the new material there is reason to 
expect that its adoption will naturally follow. The lower first cost of 
concrete vessels is partly due to the fact that no heavy plant is required for 
reinforced. concrete work, partly due to the relatively lower cost of the 
reinforcement, as Scemstee with other forms of steel and partly to the 
lower rates of wages paid to the men employed. The saving in the cost 
of steel seldom exceeds 50 per cent. On an average the cost of a concrete 
hull is about 70 per cent of that of a steel hull of the same’ dead-weight 
capacity. ide 

In the case of pontoons the cost of construction (prior to 1914 was found } 
to be about one-half, and the ‘cost of maintenance’ and fepairs only one- 

uafter to one-third that of similar structures in ‘steel. (A. B. Searle, 
oncrete and Constructional, Engineering, July, 1920.)~-The Technical 
Review, August 17, 1920. a 








Tue Most Powerrut GAs ENGINE IN THE Wortp. (La Nature, June 16 
1920.)—This distinction is claimed for an engine made by the Crockerill 
Society in Liege, Belgium. In August, 1914, it was in process of erection. 
The Germans after the capture of the city allowed it to be put into opera- 
tion and, when they were assured of its success, took it from its owners and 
sent it into Germarly, to Duisburg, where it was running at the time of the 
Armistice. It was then sent back to Liege, where it was instafled for the 
sécond time, with the addition of some improvements. It develops 8000 
horsepower. ‘The cylinders, four in number, are 1,3 m. in diatheter, 1.5 ™. 
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stroke, 94 r. p.m. The heat of the gases coming from the engine is used 
to generate steam for a turbine—The Franklin Institute, August, 1920. 


- New BerHLeneM Fuet-Savine Dieser Encine.—Once more Charles M. 
Schwab appears in print with a statment of vital interest to ship operators. 
This time it is an announcement of a new type of Diesel engine represent- 
ing, says Mr. Schwab, a greater advance over the: oil-fired steamer than 
the latter represents over the coal-fired vessel. 

_-Mr. Schwab’s statment reads as follows: 

“Tt is a great pleasure for me to announce a new two-cycle fuel-saving 
marine Diesel engine especially designed for American operating condi- 
tions and adapted to land use as well as cargo vessels of any size. In the 
science and practice of marine engineering this new engine represents a 
far greater advance over the oil-burning steamship than the latter is over 
the coal-fired steamship. It is also regarded as a signal triumph for Amer- 
ican engineering skill in a field hitherto dominated entirely by Europeans. 

“ The development of the new Bethlehem fuel-saving Diesel engme rep- 

resents two distinct phases of advance in marine engineering: 
. “1, For the first time an internal combustion heavy. oil engine for either 
marine or land uses has been perfected which is not only designed and 
built by Americans, but is built especially for Americans, and is adapted to 
American operating conditions: 

“2. For. the first time a two-cycle internal combustion heavy oil engine 
has been perfected which produces the same horse-power as a four-cycle 
engine practically twice its. size, and is at the same time adapted to. large 
cargo ships while saving two-thirds in fuel cost alone, as compared with 
steam-driven, oil-fired vessels. 

“Neither of these developments is theoretically a new idea. For years 

Europeans have successfully operated large ships with Diesel engines. The 
achievement of Arthur West, the Bethlehem designer, who is at the head 
of our power department, is in the adaptation of the two-cycle engine to 
American operation and in the perfection for practical use in cargo vessels 
of any size. 
_“ The success of this engine has already been demonstrated in two ways. 
It was installed and operated for ten months as paftt of the power plant 
of\'the Bethlehem: Steel Corporation at Bethlehem, Pa. It was then in- 
stalled in our new ore-carrying vessel, the Cubore, which to-day completed 
on regular schedule time its first voyage to Cuba and return. 

“The operation of the engine at the Bethlehem plant was so successful 
that we are building another one to take its place as part of the auxiliary 
power plant for the steel mills. Its operation on the Cubore not only dem- 
monstrated: its practicability but) its remarkable economy. The Cubore 
made the voyage from Sparrows: Point, Md., to Cuba and back without 
stopping her engines except to come into port and, consumed. one-third of 
the amount. of fuel oil ordinarily used by her sister vessels fitted with oil- 
burning steam machinery of the usual type when running on this same 
voyage and at a much greater rate of economy than has been achieved by 
any other Diesel engine operated ship of which we may have any record, 
.“ We also haye in service between here and Cuba duplicate ships, except 
that some are fitted with turbine reduction gears and some with reciprocat- 
ing.engines so that we have a direct comparison between. the oil engine 
pence and the most modern steam installation.”—-The Nautical Gazette, 

pt. 2, 1920. 


ORDNANCE 


New Licur oN THE JUTLAND Batrite.—Many and varied have been. the 
theories advanced to account for the practical immunity enjoyed by the 
German High Seas: fleet in the Jutland action. The attempts to reconcile 
our undoubted victory with our heavy material‘losses have, in many cases, 
been very wide of the mark. A careful study of the official documents on 
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both sides; bearing in mind the actual state of affairs with regard to the 
personnel and material of both the British and enemy fleets reveals the fact 
that the elements which contributed to our losses have, to a large extent, 
been overlooked by the critics. 

Our heaviest losses occurred in the battle-cruiser action between Beatty 
and von Hipper’s squadron, before either of the main fleets joined in the 
fight. Our forces were, on paper, immeasurably superior to the Ge 
and it was not long before our ships of ‘the Warspite class came to their 
support. Thus we had 32 15-inch guns and 32 13.5-inch guns in action at 
this, phase of the battle, whilst the heaviest piece mounted in any of the 
enemy vessels was the 12-inch. Yet we lost the Queen Mary and the Inde- 
fatigable, the former one of our finest battle-cruisers, right at the outset, 
whilst the Germans only lost one modern capital ship, the Lutzow, during the 
entire course of the battle. 

Going into the: matter more closely, it will be found that the German 
ships received a most terrific hammering, however, and that the majority of 
the British craft came through a series of sanguinarily contested actions al- 
most scathless:; Our guns were better, our shooting was probably better, 
and: our morale: was certainly far better than that of the enemy. Yet, at a 
later stage of the action, we lost another battle-cruiser, the Jnvincible. In 
face of these facts, it is no wonder that such difficulty has been experienced 
in accounting for the heavy losses on the British side. Viscount Jellicoe has 
been blamed on account of imagined weakness in both strategy and tactics 
and has Leora dimaag made the scapegoat for failures and shortcom- 
ings over which could nowise have had any control. 

hitehall was entirely to blame for both our failure to inflict more 
heavy damage on the German High Seas fleet and for our own losses. 
With our splendid secret service and our very efficient gunnery experts, 
there was no excuse at all for the blunder made in the designing of our 
ships of the line and ‘for the failure to fit them to attack and to resist at- 
tacks ‘of the only fleet they would have to encounter. For that was the 
cause of the Queen Mary and Indefatigable disasters and the reason why 
the Lutzow was the only German capital ship to be sunk. Ship for ship, 
on paper, the British seemed to be superior, and their numerical advantage 
in the battle overwhelming. Actually, the Germans were so superior that 
the greatest numbers of Jellicoe’s fleet was more or less nullified and by with- 
drawing at the right moment, von Scheer was able to avoid the real defeat 
which Britain expected the Grand fleet to inflict upon him. 

‘All our naval artillery had been designed with a very high velocity, con- 
sequently with a long range at a small angle of elevation and a correspond- 
ingly large danger space. To combat this, German capital ships had been 
provided with very stout vertical armor. In addition, they had a more 
minute’ internal sub-division, a better disposition of their magazines, and 
thick herizontal deck armor, funnel glacis and turret roofs to afford pro- 
tection from our heavy ‘shells, descending at steeper angles at the long 
ranges at which it was anticipated the British guns would be brought into 
action. 


On the other hand, the German theory differed widely from our own. 
Their’ guns were lighter and shorter, and their velocity was lower. But 
their mountings were designed to give a very great angle of elevation and 
their effective range was'as great as that of our heavier pieces. In order 
to obtain accuracy at these long ranges, they had developed range-findi 
and fire control to an extent which was never realized in this country un 
hostilities had ceased. Their guns were of an accuracy that was de 
impossible for a “ built-up” weapon and they calibrated them so as to give 
no spread or a salvo. 

» 'These facts »were known at the Admiralty before the war started and 
we had ample’ proof of them in the early actions. Yet the Hood was the 
first; and is still the sole ship, flying the White Ensign to embody in her 
design an effective form of defence against these tactics. Our ships hada 
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minimum of horizontal protection and our range-finding was of an order 
that made shooting at anything like the extreme range of our guns very 
much a matter of chance. 

In the Hood, many of the features of the German battle-cruisers interned 
at Scapa Flow in 1918 have been embodied. She embodies ideas of pro- 
tection against a “ plunging” fire, and is sub-divided and strengthened very 
much as was the Hindenburg. The peculiar thing about it is that every 
naval power but Germany copied us in adopting high velocity guns. And 
now we have mounted our armament on their lines, so as to give a big 
angle of descent to the projectile at the target end, as have the Americans 
in their newest battleships. The numerous long-base range-finders in the 
Hood were in use in the German fleet before the Jutland battle. 

The German policy of ship design and their artillery scheme, were both 
thoroughly vindicated in the Battle of Jutland, just as the British were 
shown to be faulty. Strategically and morally von Scheer was badly 
beaten off the Horn Reef on the fateful 31st of May, four years ago. 
Officers and men on both sides performed epic déeds of gallantry. But 
since then we have had time to find out just how -our “expert” advisers 
had muddled and bungled and how they had “let down” those gallant 
men who fought the stern fight in the watery wastes of the North Sea.— 
Marine Engineer and Naval Architect, August, 1920. 


Tue Errors oF MEASUREMENT IN RANGE-FINDERS.—The usual expression 
for the error of measurement in the case of a range-finder is: f=+ 
¢/b.v.20,000 where ¢ is the measured distance, b the length of base, and v 
the magnification of the instrument. 

For the accuracy of vision an angular value of 1/20000, corresponding to 
about to seconds, is fixed upon. The value of f given by the above formula 
is known as the “ minimum error”; in practice a value equal to four times 
this minimum error is introduced and known as the “ allowable error.” The 
accuracy of range-finding depends, however, on other factors than the ones 
just mentioned. The form of the object, the weather, the type of setting, 
and tite personal equation of the observer are some of the things that affect 
the accuracy of measurement. Taking these things into account, the author 
develops the formula 


f=+k(1—a~*)(e/b.v).3 . 


where k is a factor depending on the type of instrument, a is an absorption 
coefficient taking account of the weather, and 8 is. a factor which includes 
the effect of personal error and the change in. the physiological. limiting 
angle caused by the constitution of the ‘object; in the best cases 8 falls to 

value of 10 seconds. If the object is in motion an additional. factor 
(1-+A*) is introduced into the formula, where is the regular velocity 
of the object in the direction of the line of division in the field of. view of 
the range-finder, and A is a constant which depends) on the kind of. instru- 
ment and on the dexterity of the observer. The value of 10 seconds, which 


from experience has been assumed to be the value of the accuracy of vision,, 


cannot be considered as constant. From a consideration of the effect, on 
the retinal rods and cones it is to be expected that the, longer the object 
is (within certain limits), the greater the accuracy of setting should, be, 
Owing to the fact that a greater number of retinal elements are brought 
into action. 

In order to test the effects of size and form of the object a number of 
experiments were carried out. Two black rectangles of variable height and 
of breadth 50 mm. were set up on a white background. They could be 
moved sideways relative to each other. distances of, from 1 to 5 mm, If 
observed with the unaided eye at a distance of 20 meters a displacement, of 
Imm. would correspond to the physiological.limiting angle of 10 secs. 
In order to prevent the measurements from. being influenced. by.the ob- 
server's other eye, binoculars having magnifying powers of..six and. eight 
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were. employed at distances of 120 and 160 meters respectively from the 
object, one of the objectives being in each case covered. In this way errors 
due to accommodation were eliminated. For each set of measurements at 
least 50 trained observers were employed. The percentage number. of 
correct estimations, corresponding to various heights and relative displace- 
ments of the rectangles are given in Table I. 


TABLE I. TABLE JA. 


Observation with 6 < binocular at distance 120 meters. 
Breadth of rectangle 50 mm. 
































Height in mm. 10 20 30 40 | 10. 20 30 | 40 
Displacement 1mm.) 25 31 34 29. |} .22:} 128) .31 | 26 
" 2°“ 1°35 | 50.1 56 | 55 || 16 | .24) .27| va 

f Bo fee@Qi fH SR poFof 7 .07 | .19] .22)) .17 

" € 4 28 63 78 82 .06| .09] 117) .24 

" 5) ** 35 68 87 82 .06 | .14} 21] «19 








It follows that, at least for the larger displacements, there is an increase 
in the certainty of observation with increase in height of the object. 

When an observer endeavors to set for coincidence, as in range-finding, 
the errors of observation will in magnitude and distribution follow the laws 
of probability. The probability 0.5 will then correspond to the limit of the 
region of certainty, and therefore to the magnitude of the “ minimum error.” 
Now, for a given displacement s the probability that a setting will be within 
the region of the displacement is given by 


s 
w= 2 | ea Wg, 
Vr Jo 
where A denotes the coefficiency of accuracy. The same formula holds 
for the probability that a large number of observers, for a given relative 
displacement of the rectangles, will estimate the displacement correctly. 
Table Ia gives the values of h calculated by means of the probability 
formula from the results of Table I. It can be seen that for a constant 
value of the ratio of height to displacement the value of h is constant and 


that with increase in this ratio A increases up to a more or less constant 


value. In the case’ of the rectangles of breadth 50 mm. the physiological 
limiting angle was found to be about 20 seconds, whereas with rectangles 
of breadth ro mm. the value was about 14 seconds, which is in good agree- 
ment with Wulfing’s result, namely, 12 seconds. 

‘Observations were also made with objects in the form of gratings and 
with black rectangles having white lines down the middle. In the latter 


case it was found that for low values of the height the accuracy was less” 


with the white center lines than without, whereas it was greater for 
heights of 60 mm. or more. Further observations showed that the accuracy 
of setting increases, the more nearly the partial objects are normal to the 
line of division. It was also found that the triple field type of setting 
(central strip) does not greatly increase the accuracy over that obtainable 
with the double field type. 

The author develops empirical formulae connecting the coefficient. of 
accuracy with the height of the partial objects and their relative displacement 
and the conclusion reached the author is that with the usual forms of 
objects the “ minimum error” may be taken as to seconds, but with partial 
objects inclined towards one another at an angle of 45° the error increases 
to 13 seconds. (Dr. Hans Schulz, Zeitschrift fiir Instrumentenkunde, Mat., 
Apr., Aug., 1919.) —The Technical Review, Aug. 3, 1920. 
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Tue PressuRE DIsTRIBUTION ON THE HEAD OF A SHELL Movinc aT HiGH 
Vevocities, (L. Bairstow, R. H. Fowler, and D. R. Hartree. Proceedings 
of the Royal Society, A684, May 1, 1920.)—The problem proposed to them- 
selves by the investigators was one of great difficulty. Any kind of register- 
ing pressure-gauge placed within the shell would need to be insensible to a 
spin of 11,660 r. p. m. and to the shock of landing. This difficulty was 
avoided by employing a service time-fuse as a manometer. The rate of 
burning of such a fuse depends on the total external pressure on the vents. 
In the fuse a train of gunpowder is ignited by a detonator pellet by the 
shock when the gun is discharged. The time of burning is taken as the 
interval from the discharge of the gun to the explosion of the shell. 

In the experiments shells were fitted with caps enclosing the fuses. In 
each cap was a series of holes equidistant from the nose of the shell. The 
relation between rate of burning and pressure was obtained from a set 
of experiments made with a fuse body mounted’ on the shaft of a Laval 
turbine and run in an air-tight box in which the pressure could be varied. 

A series of shells provided with caps pierced with holes was fired along 
the same trajectory at brief intervals and the time of burning of the fuses 
was noted. From this and the length of the fuse the rate ms burning was 
deduced and in turn from the rate of burning the pressure was derived at 
the part of the shell where the holes were located. This last step was made 
by reference to the laboratory experiments under varied pressure. “ At all 
speeds in the range covered the pressure has a maximum positive value 
at the nose of the shell. The pressure falls rapidly as the point of obser- 
vation moves toward the base, and is negative some distance before the 
cylindrical part of the shell is reached.”—The Franklin Institute, August, 


1920. 
NAVIGATION AND RADIO 


New Yorx’s Rapio Pitor Caste.—Much has been written about the 
electric cables used during the war for the purpose of piloting ships in and 
out of harbors at night. Indeed, it now appears as though this system of 
navigation is one of the greatest benefits derived from the war, and one 
that is just as important in peacetime as in war. However, with the instal- 
lation of such a system in New York harbor by the United States navy, 
it is now possible to give exact details of how the radio pilot cable operates. 

In brief, the principle of the radio pilot cable, as it is called, is to employ 
a cable through which flows alternating current. Ships intending to use 
the cable while passing in or out of waterways are provided with a pair of 
coils which intercept the electromagnetic waves emanating from the cable. 
By noting the relative strength of the waves reaching each coil, it is possible 
for the ship’s navigator to determine when he is astride of the cable. 
Once riding astride the cable, it is relatively easy to follow it along and 
thus steer a correct course. In certain installations two cables are laid, 
each carrying a current of a given frequency. Ship navigators can tell 
which is the incoming and which is the outgoing cable by making careful 
note of the sound of the waves. In this manner a route is provided for 
ships going in either direction, and the chances of collision are reduced to 
a minimum. 

In the New York harbor installation, which will follow the Ambrose 
Channel, one type of cable has been specified. This cable consists of seven 
strands of No. 16 tinned copper wire insulated with a layer of 30 per cent 
Para rubber 3/16-inch thick, over which is wrapped a layer of tape and 
jute, impregnated with a water-proof insulating compound. Over this 
layer of jute is an armor which consists of a wrapping of No. 12 gal- 
vanized steel wire. The overall diameter of this cable is approximately 
one inch. Some 87,000 feet of cable will be required. 

There will be two anchors secured to the extreme end of the cable and 
wy one anchor will be used at each of the three other points along the 
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A ‘one-killowatt motor-generator will be used for supplying 500-cycle 
alternating current to the cable. The voltage may be either 125 or 250 
volts: Provision will have to be made for driving this generator from local 
source of current supply so as to maintain the motor-generator set at a 


i 





constant speed. It is obvious that a fluctuation in the speed of the genera- 
tor results in a change of note, which is apt to cause much confusion when 
using the cable. The amount of current flowing in the cable will be under 
control at all times and will range from one to eight amperes. A telegraph 
key is to be installed for the purpose of breaking the cable current in order 
to transmit signals; in fact, an automatic sending apparatus may be im 
stalled so as to send out given signals over and over again when necessary. 
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»So much for the cable. Now the receiving end aboard ship is quite as 
le. Two coils are required, each four feet square and wound with 
4oo'turns of No. 24 S. C. C. copper magnet wire. Care should be exercised 


*in*tnaking these coils so that each coil will have the same’ resistance and 


inductance values. Much depends upon this precaution as the signal 
strength received by each coil is the function of the resistance of each 
oil, and should their resistance be different, a signal strength of different 
aitiy will be received by each coil when at the same distance. from 
the cable. The best shape for the coils is the pancake. The wire can be 
wound in pancake form four feet square, with a winding space of one 
inch. The coils are impregnated in paraffin and then placed in wooden 
boxes with more paraffin in order to protect them from abrasion. 
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The coils should be placed over the side of the ship approximately amid- 
ship, one coil on one side and the other coil on the opposite side, below 
the surface of the water or slightly above the water line—The Scientific 
American, Aug. 28, 1920. : 


' Tue Larcest WireE.eEss STATION IN THE WorLD.—The Radio-Corporation 
of America has purchased 6000 acres near Port Jefferson (Long Island) 
for the erection of what will be the largest wireless plant in the world. 
Seventy-two towers will be employed, and it is said that the Alexanderson 
high frequency alternator system is to be used with multiple antenne. This 
system requires relatively small generating plants and towers only about 
400 feet high. The report states that communication will be established with 
South America, Germany, France, Italy, and Poland, and that each unit 
will have a speed of 100 words per minute, thus permitting a total trans- 
mission of 500 words per minute with simultaneous ‘reception at the same 
rate. oe to an official statement by the company this report is 
oe - (Electrical World, May 22, 1920. % col.)—The Technical 
eview, August 3, 1920. 
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France's WirELEss PLans.—A dispatch from Paris states that the French 
Government has recently announced plans for an elaborate wireless system 
whose center will be in Paris and which will cover Europe, Asia, Africa 
and South America and connect with North America. If this system, part 
of which is already in existence, is integrally applied as now propo 
France’s wireless communications throughout the world will be able to ts 
with Great Britain’s cable communications. According to the details made 
public at a recent meeting at Rennes, wireless communication was established 
with Hungary May 20, 1920, and will soon be opened with Belgrade. For 
commercial communication with the United States there is a station at 
Doua, near Lyons, in addition to the Lafayette station near Bordeaux, 
Between France and its colonies there will be stations with a range of 
7500 miles at Caigon and at Tahiti. Stations with a radius of at least 437 
miles will be established at Djibouti, Tananarivo, Noumea, and Frou 
Guinea. In Africa the system will include stations at Saida and Bamako, 
which will take care of the traffic between, Paris, Algeria and West Africa; 
another station in Senegal, near Dakar, and finally that of Brazzaville— 
The Scientific American, August 14, 1920. 


Hicu Speep Wire.ess.—Manual operation is doomed as far as long- 
distance radio traffic is concerned. The ever-increasing cost of high- 
powered stations makes it necessary to handle a far greater volume of traffic 
than can be handled by the usual method. Thus some of the present trans- 
atlantic stations are operating at 50 words to 100 words per minute by means 
of automatic transmitters and receivers. In England experiments have 
been going on for some time with automatic transmitters capable of a 
no speed of 450 words per minute, and even 1000 words per minute 
during demonstrations. The recording is effected by means of a special 
electro-chemical apparatus. This apparatus consists of a specially prepared 
paper drawn between a roller and a marking pointer. The arrival of a 
signal causes a current to pass through the paper, producing discoloration — 
The Scientific American, September 4, 1920. 


Wrretess TELEGRAPHY IN THE British Army. (Electrician, June 25, 
1920.)—Instruments used at Woolwich are reported to transmit more 
than 2000 words per minute. A range of 250 miles with an accuracy ot one 
degree of arc is claimed for a new maniature, revolving direction-finder. 
Moreover, an instrument has been devised for transforming ground line 
telegraphic signals into wireless with a normal speed of 450 words per 
minute.—The Franklin Institute, August, 1920. 


MISCELLANEOUS 


Worip’s Decreasing Coat Ourput.—Figures compiled from official 
sources. show that the world’s production of coal for the last completed 
year, 1919, stood at the lowest figure since 1910. The total production last 
year was 1,170,000,000 metric tons, lower by 10,000,000 than the figures for 
1910 and a decrease of 171,000,000 tons as compared with the year 1913. 
} “ figures of the world’s coal production for the last seven years are as 
ollows : 


Metric Tons 
eg0Ois Aigitives alias baa ad 02.2. neabaer 40d 1,341,000,000 
£01416 Wak bss staan waitewsmen- dhscuie.iad os 1,208,000,000 
DORM iia eitlo bly are siertd apis Ew Siw 14Ed 0404 999 440 I,190,000,000 
SOR. bit wdpnalod< bas «intl ¢sonnaed + van 1,270,000,000 
SS REE RET L! OE IE te a y  ae e 1,330,000,000 
ON AAR AO IRATE NANETTE oS Ne 1,332,000,000 
NG iene cube cls eriatenniots + te leetlos we 1,170,000,000 


Great Britain is responsible for very nearly one-third of this enormous 
decrease in production, her output having dropped from 292,000,000 metric 
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toris in 1913 to 237,000,000 tons in 1919. Belgium’s production dropped by 
best part of one-fifth of its 1913 total, whilst the French production 
‘by one-half from 44,000,000 tons to 22,000,000..-The Nautical Gazette, 
Aug. 14, 1920. 
_ EXPERIMENTAL DISTILLATION. OF Ketp at Low TEMPERATURES.—G, C, 
cer, Journal of Industrial and Engineering Chemistry, 1920, has made 
16 distillations of dried kelp in an ON tacketed wood retort at tempera- 
tures not exceeding 320° C. Aqueous liquor, tar, and a non-inflammable gas 
were obtained. The residual charcoal was_not sufficiently heated for. the 
good extraction of potash or for use as a filtering medium, therefore kelp 
must be distilled at a much higher temperature——The Franklin Institute, 
August, 1920. 


_ Wire Ropes: Tuer Uses AnD Misvses.—Steel wire ropes in the hands 
of competent men are in most cases better and safer than chains, however 
well made. The strength of a chain is the strength of its weakest lirik, 
whereas if a strand in a wire rope breaks, it does not mean that the whole 


rope will fail 

Wire ropes have also to a great extent replaced hemp and manila ropes, 
especially in countries where the climate has a bad effect on the latter; the 
wire ropes are less cumbersome for hoisting, etc:. For instance, a hemp 
rope for hoisting sections in the erection of masts would be much more 
unwieldy than a steel rope of the same strength. They are also-much more 
suitable for staying the masts, as they can be made taut; whereas, if a 
hemp rope is made taut and then gets wet, it is liable to fail owing to 
shrinkage. 

These ropes are stronger than the material from which they are made, 
for the following reason. 

Manufacture of Ropes—The wire from which the rope is made up is at 

first about twice the diameter of the finished wire; it is then reduced in size 
by being drawn through a hard steel drawplate. The result of this drawing 
action is to compress the steel, and at the same time to form a hard skin on 
the outside of the wire. This skin is, in fact, a thin cylinder which keeps 
the steel compressed, therefore increasing the density and hence the strength. 
» This cylinder is perfectly elastic, but not so caer 2 as the steel inside. , If 
the cylinder is broken in any way, the strength of the rope is reduced 
5 per cent to ro per cent. New ropes are often reduced this amount in 
strength owing to kinks getting in the rope. 
' The'use of small winding drums is also another cause of this: skin becom- 
ing cracked. The use of a small drum is the cause of a still more serious 
action. A rope may pass round a small drum or pulley perhaps a thousand 
times, and then suddenly fail, the reason being the repeated bending of the 
wire. So that while kinks usually only reduce the strength of the rope, 
the use of small winding drums or pulleys is even more dangerous, Steel 
wire ropes are more flexible than iron ones, but a bad kink will do more 
harm to a steel rope than to an iron one, as the irom rope is more ductile. 

This damaging action by bending depends also on the speed of the wind- 
ing drum or pulley over which the rope passes. For slow spéeds the size 
of drum should not be less than 80 times the diameter of the rope, and for 
high-speed winding 120 to 150 times the diameter. Guide pulleys may 
be less, as the rope does not pass all the way round: them. They should 
never be less than 50 times the diameter of rope. 

The weakest point in a rope is at the capping, or where it is attached to 
the crane hook, or to the anchor in the case of a stay for a mast. 

‘Methods of Capping.—The best method of capping, in fact, the only satis- 
factory method, is as follows: 

‘About 6 inches from the end, the rope is seized. The wires are then 
frayed out, well cleaned, and put into a cone-shaped casting; then white 
metal is run in. The efficiency of a rope capped in this way is from 95 to 
99 per cent. 
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Some engineers object to this method of capping, on the ground that the 


hot’ white metal anneals the steel. This objection is dealt with in the follow. 
ing’‘manner. It has been proved by experiment that steel is neither reduced 
in strength nor in hardness, unless it is heated up to the recalescence poh 
this point being 1441° F. for ordinnty purposes. The white metal used may 
be melted at a temperature of 700° F., and so does not anneal or reduce the 
strength of the steel in any way whatsoever. ; 
The efficiency of a spliced rope is from 60 to 80 per cent, depending on 
nan who makes the splice. é 

‘The method of capping a rope by splicing a thimble into the end is usually 
quite good if made by an experienced man. A straight splice is in general 
nearly as strong as the rope itself, but when it is bent to take the thimble, 
the wire is not uniformly loaded, so that if it were spliced for double the 
usual length, it would not be anywhere near the strength of the rope. 

‘The first method also has the advantage that it does not require skilled 
labor ‘as is the case with a spliced capping. ; oa hgd 

The efficiency of ropes using the various kinds of screw-grips is. from 
30 to 50 per cent. The use of any type of grip which tends to deform 
the rope is bad practice; in the first case, because it crushes the rope, and 
secondly, because the rope is not uniformly loaded. | 

The efficiency of a rope is worked out in the following manner : 

The rope is first fractured in the testing machine in the usual manner, 
Then eachseparate wire is fractured in a smaller machine. 

. Total load required to fracture rope 
ney = nine, «Sl 
mlieiency Sum of the loads required to fracture each wire. 

. ExampleA rope consisting of 49 wires failed at 20 tons. 

Each of the 49 wires failed at cwt. 9. 





20 X 20 X 100__ 92.70 
9 X 49 

yl Wire Ropes:—Wire ropes are laid up in two different ways. 
(1) inary lay. The wires in the strand are laid right-handed, and the 
strand laid up left-handed in the rope. Ropes laid up in this manner are 
cheaper to ‘make, and are, or should be, only used for stays and guys, and 
never for hoisting; the reason being that they wear out very quickly owing 
to only’a. small proportion of the wires coming in contact on the drum. 
(2) Lang’s lay. In this method the wires in the strand and the strand in 
the: rope are both laid up in the same way, and hence have a smoother 
surface and no sharp corners as in the ordinary lay. This rope wears 
uniformly. 

' No general formula can be given for the strength of wire ropes, for 
the simple reason that they vary so much with different makers. 

If first-class ropes are used, however, the following are sufficiently 
accurate: | ‘ 

C = Circumferences, measured in inches. 

Breaking load in tons = 3 C (steel). 

Breaking load in tons == 3C (iron). 

' The following is an actual test on a steel wire rope, 4 inches in circum- 
ference: A 

Actual breaking load in tons = 51.7. 

From 3 C* breaking load in tons = 48.0. 
so that if dealing with first-class ropes the 3 C” is quite safe. 

For dead loads, such as the load on a mast stay, the safety factor may 
be taken'as five. For live loads, for instance, the rope used to hoist sections 
in the erection of masts, a safety factor of at least eight should be 
When paying out rope from a coil it should always have the twist taken 
out as it comes off the coil, otherwise kinks will result; and it should always 
be laid out flat before being wound on the winch drum.—Engineering 
Industrial Management, August 19, 1920. 
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CURRENT NAVAL AND PROFESSIONAL PAPERS 
Products of Detonation of TNT. Proceedings of the American Philo- 


sophical Society. hat 
The Wisenant Longitudinal Aeroplane. Aerial Age Weekly, Aug. 23, 


I 
er temin, Aerial Age Weekly, Aug. 16, 1920, 
Mobile Artillery and Aircraft. The Journal of the Royal Artillery, 


July, 1920. c i 
he Ice Patrol. The National Marine, August, 1920. 

Alloyed Aluminum as an Engineering Material. Journal of the Amer- 
ican Society of Mechanical Engineers, September, 1920. 

Submersible Electric Motor Pump. Engineering, Aug. 27, 1920. 

The Engineering and Allied Industries of Canada. Engineering, Aug. 
20, 1920. 

The Force and Power of Waves. The Engineer, Aug. 20, 1920. 

Geared Turbines With Double Reduction Gear. Engineering, Aug. 13, 


1920. 

The World’s Merchant Shipping. Engineering, July 30, 1920. 

The Efficiency of Propulsion of Full-Sized Ships. Engineering, Aug. 6, 
1920. 

Gravitation and Relativity. The Journal of the Franklin Institute, 
August, 1920. 
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NOTES ON INTERNATIONAL AFFAIRS 
FROM AUGUST 10 TO SEPTEMBER 10 


PREPARED BY 
Proressor ALLAN Westcott, U.S. Naval Academy 





POLAND AND RUSSIA 


Secretary CoLtsy States AMERICAN Poricy.—In the form of a note to 
the Italian Ambassador, Secretary of State Colby issued on August to an 
important note outlining the attitude of the United States regarding the 
Polish-Russian situation. The note stated: (1) that the United States 
Government believed in a free Polish state and stood unalterably for 
Poland’s political and territorial integrity; (2) that while not intending 
to put obstacles in the way of peace negotiations between Russia and Poland, 
it would not participate in a general European conference on the question, 
for such a conference would involve “two results from both of which this 
country strongly recoils, viz.: the recognition of the Bolshevist régime 
and a settlement of the Russian problem almost inevitably upon the basis 
of a dismemberment of Russia.” 

The note continuing reiterated the gratitude of the United States to the 
Russian people and reviewed the historic friendly feeling between the 
two nations. It pointed out that America had insisted upon recognition of 
the rights of Russia in settlement of problems in both the Near and the Far 
East. The latter part of the note consisted of an arraignment of the Soviet 
Government of Russia, in part as follows: 


It is not possible for the Government of the United States to recognize 
the present rulers of Russia as a government with which the relations 
common to friendly governments can be maintained. This conviction has 
nothing to do with any particular political or social structure which the 
Russian people themselves may see fit to embrace. It rests upon a wholly 
different set of facts. These facts, which none disputes, have convinced 
the Government of the United States, against its will, that the existing ré- 
gime in Russia is based upon the negation of every principle of honor and 
good faith, and every usage and convention, underlying the whole struc- 
ture of international law, the negation, in short, of every principle upon 
which it is possible to base harmonious and trustful relations, whether of 
nations or of individuals. 

The responsible leaders of the régime have frequently and openly boasted 
that they are willing to sign agreements and undertakings with fora 

wers while not having the slightest intention of observing such undertak- 
ings of carrying out such agreements. This attitude of disregard of obliga- 
tions voluntarily entered into, they base upon the theory that no compact 
or agreement made with a non-Bolshevist government can have any 
moral force for them. They have not only avowed this as a doctrine, but 
have exemplified it in practice. 
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Indeed, upon numerous occasions the responsible spokesmen of this 
power, and its official agencies, have declared that it is their understanding 
that the very existence of Bolshevism in Russia, the maintenance of their 
own rule, depends, and must continue to depend, upon the occurrence of 
revolutions in all other great civilized nations, including the United States, 
which will overthrow and destroy their governments and set up. Bolshevist 
rule in their stead. They have made it quite plain that they intend to use 
every means, including, of course, aipioinatic agencies, to promote such 
revolutionary movements in other countries. 

It is true that they have in various ways expressed their willingness to 
give “ assurance,” and “ guarantees ” that they will not abuse the privileges 
and immunities of diplomatic agencies by using them for this purpose. In 
view of their own declarations, already referred to, such assurances and 
guarantees cannot be very seriously regarded. 

Moreover, it is within the knowledge of the Government of the United 
States that the Bolshevist Government is itself subject to the control of a 

litical faction with extensive international ramifications through the 

hird Internationale, and that this body, which is heavily subsidized by 
the Bolshevist Government from the public revenues of Russia, has for its 
openly avowed aim the promotion of Bolshevist revolutions throughout the 
world. The leaders of the Bolsheviki have boasted that their promises of 
non-interference with other nations would in no wise bind the agents. of 
this body. 

There is no room for reasonable doubt that such agents would receive 
the support and protection of any diplomatic agencies the Bolsheviki 
might have in other countries. Inevitably, therefore, the diplomatic: ser- 
vice of the Boishevist Government would become a channel for intrigues 
and the propaganda of revolt against the institutions and laws of countries, 
with which it was at peace, which would be an abuse of friendship to 
which enlightened governments cannot subject themselves. 

In the view of this Government, there cannot be any common ground 
upon which it can stand with a power whose conceptions of international re- 
lations are so entirely alien to its own, so utterly repugnant to its moral 
sense. There can be no mutual confidence or trust, no respect even, if 
pledges are to be given and agreements made with a cynical repudiation of 
their obligations already in the mind of one of the parties. We cannot 
recognize, hold official relations with, or give friendly reception to the 
agents of a government which is determined and bound to conspire against 
our institutions; whose diplomats will be the agitators of dangerous revolt; 
aged spokesmen say that they sign agreements with no intention of keep- 
ing them. 


SUMMARY 


To summarize the position of this Government, I would say, therefore, 
in response to your Excellency’s inquiry, that it would regard with sat- 
isfaction a declaration by the allied and associated powers that the terri- 
torial integrity and true boundaries of Russia shall be respected. These 
boundaries should properly include the whole of the former Russian Empire, 
with the exception of Finland proper, ethnic Poland, and such territory as 
may by agreement form a part of the Armenian State. 

The aspirations of these nations for independence are legitimate. Each 
was forcibly annexed, and their liberation from oppressive alien rule in- 
volves no aggressions against Russia’s territorial rights, and has received 
the sanction of the public opinion of all free peoples. Such a declaration 
presupposes the withdrawal of all foreign troops from the territory em- 
braced by these boundaries, and in the opinion of this government should 
be accompanied by the announcement that no trangression by Poland, Fin- 
land, or any other power, of the line so drawn and proc aimed will be 
permitted. 
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Thus only can the Boishevist régime be deprived of its false but effective 
appeal to RusSian nationalism and compelled to meet the inevitable chal- 
lenge of reason and self-respect which the Russian people, secure from in- 
vasion and territorial violation, are sure to address to a social philosophy 
that degrades them and a tyranny that oppresses them. 

The policy herein outlined will command the support of this government, 

Accept, Excellency, the renewed assurance of my highest consideration. 


BAINBRIDGE COoLBY, 


FRANCE CONCURS IN AMERICAN PoLicy.—Immediately upon the publication 
of Secretary Colby’s note, the French Government sent a message declaring 
the French and American Policies “ entirely in accord.” Premier Millerand 
stated that France also believed in a free Poland and a United Russia, 
and that it was with these objects in view that France objected to all nego- 
tiations with the Bolsheviki and recognized General Wrangel’s opposition 
movement in southern Russia. 


Warns Potanp Acatnst AGGrESsIoN.—On August 21 the American 
Government directed a friendly warning to Poland against aggressive war- 
fare. It was stated at the same time by Washington officials that Great 
Britain, France and Italy had advised Poland to the same effect. The note 
follows in part: 


The United States applauds the steadfast gallantry of the Polish Army 
in its defense of Warsaw and is sympathetic with all necessary measures 
which Poland may take to preserve its political and territorial integrity. 
This Government, however, urges that every reasonable effort be made to 
terminate the present bloodshed. It could not approve of the adoption of 
an offensive war program against Russia by the Polish Government. 

- The American Government is of the opinion that the Polish advance 
into, Russia tended to create a national sentiment in that country which 
ignored the tyranny and oppression from which the people suffer and 
afforded an undeserved support to the Bolshevist régime, which enabled 
its leaders to embark upon the invasion of Polish territory. 

To prevent.a recurrence of the present situation the United States Govern- 
ment believes that the Polish Government might well take the opportunity 
afforded by the favorable turn of events to declare its intention to abstain 
from any aggressions against Russian territorial integrity; to state that its 
policy is not directed against the restoration of a strong and united Russia, 
and that pending a direct agreement as to its Eastern frontier, Poland will 
remain within the boundary indicated by the Peace Conference. 


PoLanp Osjects To Line Ser sy Attres.—In its reply to Secretary Colby’s 
note, the Polish Government on August 31 expressed certain objections 
to the so-called “ ethnographic frontier ” indicated by the Peace Conference, 
and more definitely laid down by the British Foreign Minister, Lord Curzon, 
in a note of July 20. The objections were chiefly based on the weakness of 
the line from a military point of view. 


PotisH-RusstAN NEGOTIATIONS AporTIVE—On August 16 Polish and 
Russian delegates met at Minsk to reopen negotiations for peace. In 
spite of the collapse of the Russian offensive, the Soviet delegates refused 
to modify their terms. After futile discussions the conference ended on 
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August 25 with Poland’s practically complete rejections of the Russian 
proposals. 

Poland’s reply to the peace terms presented by the Russian Soviet dele- 
gation amounts to a flat rejection, says The Manchester Guardian Minsk 
correspondent. 

“ Out of the fifteen Russian demands, only one, that relative to demobili- 
zation, is accepted, and that only on condition that Russia will take a 
similar course—that is to say, Russia must demobilize at the same time 
Poland disbands her forces. 

“The terms relative to disarmament, the closing of munitions plants and 
the delivery of munitions to Russia by Poland are indignantly rejected. 

“ Bolshevist terms relative to a Polish workers’ militia and control by the 
Russians of the railway line from the Bialystok southward are declared 
beyond discussion. The boundary line between Poland and Russia, as 
laid down by Earl Curzon, British Secretary of State for Foreign Affairs, 
is declared unacceptable, as it involves a third partition of Poland.” 


Furtuer Necotiations At Rica.—In spite of the failure of, the Minsk 
conference, both Russia’ and Poland agreed that negotiations should con- 
tinue, and accepted the port of Riga, in Latvia, as the location for further 
discussions. It was expected that the delegates would meet at Riga about 
the middle of September, to consider Poland’s counter-proposals. 


British Errorts to Ain PoLanp:—On August 10 Premier Lloyd George 
addressed Parliament at length on the Russian situation, reviewing the 
policy: of the government and seeking to justify its efforts to reestablish 
trade with Russia, and at the same time secure a peaceful settlement of the 
Russian Polish problem acceptable to Great Britain and the rest of Europe. 

Prior to and throughout the Minsk negotiations, Great Britain brought 
pressure to bear on Russia with this end in view. Both to Poland and 
Russia, Great Britain proposed the frontier suggested in the Versailles 
Treaty and stated in Lord Curzon’s note of July 20. 

On August 23 the Italian and British governments sent a protest through 
the Russian agents in London declaring that the terms submitted by the 
Soviet Government to Poland were not in accordance with those previously 
agreed upon as acceptable to the Allied Powers, and stating that unless these 
terms were adhered to Poland would be given all possible assistance in her 
defense. In particular, objection was made to the Russian requirement 
that Poland should arm 60,000 workers, as a “ civic militia.” 

To this note M. Tchitcherin, the Soviet Foreign Minister, replied on 
August 26, agreeing to drop the “civic militia,” asserting his willingness to 
continue negdtiations, and arguing at length on the merits of the Soviet 
form of government. 


British Lazor Opposes Russian War.—London, Saturday, Aug. 14.— 
British organized labor yesterday issued what was virtually an ultimatum to 
the government. 

Practically all of the labor and trades union executives in the country 
have agreed to hand over their powers to the Council of Action, which was 
authorized to call for any and every form of withdrawal of labor’ which 
circumstances may require in order to secure a guarantee against military 
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or naval operations against Russia, withdrawal of the Russian blockade and 
recognition of the Soviet Government. 

The gravity of the step was then raised by J. H. Thomas, M. P. In moy- 
ing one of the principal resolutions he said these resolutions “do not mean 
a mere strike. They mean a challenge to the whole constitution of the 
country.”—-N. Y. Times, Aug. 14, 1920. 


GerMANY Stays NeutraL.—Berlin, Sept. 1 (Associated Press).—Dr, 
Walter Simons, the Foreign Minister, addressing the Reichstag Foreign 
Affairs Committee to-day, declared he had been urged to collaborate with 
the Russian Bolsheviki against the Western powers as a means of breaking 
the bonds imposed by the Treaty of Versailles but that after mature reflec- 
tion he had rejected this course. 

“If we had followed these exhortations,” said the Foreign Minister, 
“Germany would immediately have become a theatre of war. Furthermore, 
the disastrous consequences which Bolshevism might be expected to bring 
with it would have fallen with double force upon Germany.” 

Dr. Simons said proposals also have been made that Germany co-operate 
with the Western powers against Russia, which he considered an equally 
impossible course. 

“No power at war with Soviet Russia,” the Foreign Minister added, 
“need count upon our support.” ; 


FRANCE RECOGNIZES WRANGEL,—Paris, Aug. 11 (Associated Press).— 
The French Government has decided to recognize General Baron Peter 
Wrangel as head of the de facto Government of South Russia. In making 
this announcement the Ministry of Foreign Affairs said this recognition 
implied rendering General Wrangel all possible military assistance. 

France will send a high commissioner to Sebastopol immediately, the 
Foreign Office stated. 

Two reasons were given by the Foreign Office for recognizing General 
Wrangel. The first was his promise to assume all the obligations of the 
former Russian Government. The second was his promise to give Russia a 
democratic government. 


PoLaNp’s QuARREL witH Latvia.—London, Sept. 7—The Polish Govern- . 
ment has addressed an appeal to the League of Nations requesting its 
mediation in the Polish-Lithuanian dispute, and the League is considering it. 

Unless an improvement occurs in the situation Poland will be compelled 
to declare war on Lithuania, the appeal states, and it charges that an unpro- 
voked attack had been made on the Polish troops by Lithuanian forces. 

The Polish demand is, the note indicates, that the Lithuanian troops 
evacuate Polish territory within a few days. 

_ Paris, Sept. 7—The Polish note to the League of Nations asking it to 
mediate in the Polish-Lithuanian controversy says that while the Polish 
armies were retreating before the Russian Soviet forces the Lithuanian 
government concluded an agreement with the Soviet government at Moscow 
authorizing the Soviet Army to make use of Lithuanian territory for its 
passage and the establishment of a military base. This, the note points out, 
was a breach of neutrality. The note continues: 

“Later when the Polish armies were forced to withdraw from ethnog- 
raphic Polish territory as awarded Poland by the Supreme Council on 
Dec, 8, 1919, Lithuanian troops occupied the evacuated territory and com- 
mitted excesses toward the populations remaining faithful to Poland. | 

“When the Bolshevist inasion was repulsed the Polish Army reoccupied 
Suwalki and the Lithuanian Government sent a note to the Polish Govern- 
ment declaring it did not recognize the frontier as fixed by the Supreme 
Council and asking the Poles to retire behind the line of Grajevo- 
Augustowo,” 
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LEAGUE OF NATIONS 


Pitan oF LeaGcue INTERNATIONAL Court.—News reports of August 27 
contained an outline of the plan for a Court of International Justice as 
made by the Jurist’s Advisory Committee, on which Mr. Elihu Root was 
the American delegate, and which was in session during the summer at The 
Hague. Interest in this plan has been increased by the fact that, though 
the court is intended as an adjunct of the League of Nations, it has been 
suggested that the Republican Party in the United States, if successful 
in the elections, would favor it as a substitute for the League itself. 


The plan outlined by the Jurists’ Advisory Committee of the Council of 
the League of Nations was drafted at The Hague in the period between 
June 16.and July 24. It proved for a continuance of the present Per- 
manent Court of Arbitral Justice and for the establishment of a Permanent 
Court of International Justice, directed to be formed by the covenant of 
the League of Nations. 

The Permanent Court of International Justice is. to consist of eleven 
judges and four alternate judges. These are to serve for nine years. The 
court is to sit permanently at The Hague, the purpose of the permanent sit- 
ting being that the tribunal shall always be ready to determine causes arising 
between governments where questions strictly of a legal nature are 
concerned. 

The Permanent Court of Arbitral Justice is to be continued as a body to 
arbitrate disputes between nations. 

The judges of the Permanent Court of Arbitral Justice are to nominate 
the judges of the Permanent Court of International Justice, whose sittings 
shall also be at The Hague. 

In the selection of judges for the new court, the jurists of each nation 
who are members of the Court of Arbitral Justice are to form groups, each 
group to choose not more than six candidates for recommendation to the 
League of Nations. Not more than two of the six candidates of each nation 
may be citizens of that nation. 

In selecting its six candidates each national group in the present Per- 
manent Court is expected to consult with the highest legal authorities of its 
own country, including societies devoted to the. application and interpre- 
tation of international law. 

In the case of the United States the members of the American group in 
the present Hague tribunal would consult, under the terms of the plan sub- 
mitted, with the United States Supreme Court and probably with the Ameri- 
can International Law Society and the American Bar Association. 

The International Court of Justice is always to be open for adjudicating 
cases.. 

The court is to have the right to compel nations to accept adjudication 
— certain limitations defining the character of the cases to be adjudi- 
cated. 

The decisions of the new court are to be founded solely on law and on 
fact, and the members of the court must not compromise. 

_ To overcome the sensibilities of the governments that the court might 
infringe upon their sovereignty in undertaking to adjust disputes, the Com- 
mittee of Jurists followed the definition of proper cases for adjudication 
laid down in Article 13 of the Covenant of the League of Nations. This 
definition goes a considerable distance beyond prior definitions of what 
are to be considered justiciable international cases. The appropriate para- 
graph of Article 13 reads as follows: 

_ Disputes as to the interpretation of a treaty, as to any question of 
international law, as to the existence of any fact which it established would 
constitute a breach of any international obligation, or as to the extent and 
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nature of the reparation to be made for any such breach, are declared to be 
among those which are generally suitable for submission to arbitration.” 

This provision avoids the danger that nations would reject the assumption 
by the court of the right to adjudicate compulsorily all or nearly all ques- 
tions of differences’ between nations. 

Any government will have the privilege of bringing to the court any legal 
question that bears upon any of the matters defined in Article 13 of the 
covenant. If the government made defendant fails to appear, the court will 


‘hear the cause and render its judgment. 


In determining cases, the court will be empowered to be guided by inter- 
national agreements to which the nations involved are parties or which they 
have accepted ; recognized practices accepted as international law; general 
legal principles that have been recognized by civilized nations; judicial 
decisions accepted by eminent jurists of various nations. 

Tf a nation involved in a dispute before the court is represented on the 
court this will not'exclude that judge from participating in the case. 

If a nation which is a party to a dispute is not represented on the court 
it will have the privilege of naming a member of the court to sit in the 
adjudication of the case as a special judge for the occasion. 

If any nation not a member of the League of Nations wishes to have a 
case adjudicated before the court it could qualify for that purpose by ac- 
cepting the obligations defined in Article XVII of the League covenant 
and by paying its proportional portion of the expenses of the adjudication.— 
N.Y. Times, Aug. 28, 1920, 

The plan does not provide the means of enforcing the decrees of the court. 
That means is found in'the provisions of the League of Nations covenant 
for concerted action to bring. a recalcitrant nation to accept the dictates of 


the League. 


IRELAND 


‘Lioyp Georce’s Terms To IRELAND.—London, Aug. 16.—In reply to a 
question in the House of Commons to-day, Premier Lloyd George again an- 
nounced the willingness of the government to discuss with any representa- 
tives of Irish opinion any proposals for a settlement. 

The Premier said Such ‘discussion would be subject to three conditions, 
as follows: ; 

First, that the six counties of Northern Ulster must be treated separately; 
second, that there must be no secession directly or indirectly of any part of 
Ireland from the United Kingdom, and third, “We cannot agree to. any- 
thing that would involve any detraction from the security of these islands 
or of their safety in case of war.” 

The Sinn Feiners would not be ruled out if they were prepared to accept 
these conditions, Premier Lloyd George said. 


Lioyp Grorce ‘OspurATe AGAINST HuNGER StRiIKers.—September 7 
was the twenty-eighth day since the eleven hunger strikers in Cork jail 


refused food. Terence MacSwiney, Mayor of Cork, the chief of the political 


offenders was at that time at the point of death. 


Lucerne, Sept. 5 (Associated Press),—Premier Lloyd George of Great 
Britain has replied in the ag Sian to the message of Mayor Hylan of New 
York City, which urged the Premier to release Mayor MacSwiney of 
from prison. The Premier in his reply, dispatched yesterday, stated politely 


but fitmly that he could not interfere with the course of justice and law.— 


N.Y. Times, Sept. 6, 1920. \ 
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ITALY 


tu Jk 
WorkMEN SEIzE Facroriesi—Rome, Sept. 7.—The' employers in’ metal 
working factories which have been seized by workmen in the present contest 
over conditions in this industry have received five days in which to ‘¢omply 
with the workingmen’s demands, according to a resolution passed’ by 'the 
Socialist members of the General Federation of Labor. If the employers 
do not yield, a rapid movement toward general nationalization is threatened. 
So far the manufacturers are persisting in their decision not to enter into 
direct negotiations with the workers before the latter, evacuate’ the factories. 
It is estimated that 400 of the largest metal works in Italy have been 
occupied by mechanics and workers, and the movement is. still expanding,, 
threatening to extend to the extreme southern end of the Bmw poe 
Elaborate steps have been taken by the government to preserve order during 
the period when a general. offensive against all industries is threatened.— 
N. Y. Times, Sept. 8, 1920. 


NEAR EAST 

ENGLAND Frees Ecypt.—London despatches of August 23 carried definite 
information regarding Great Britain’s decision to grant Egypt virtual 
independence. 

The decision according to the London Times, resulted, from_recent con- 
versations here between the Viscount ,Milner’s mission, which recently 
visited Egypt, and an Egyptian delegation headed by Said Zagloul Pasha, 
former Minister of Justice. 

Among the fundamental points of the agreement ate: 

“ Egypt will recognize Great Britain’s privileged position in the valley 
of the Nile and agree, in case of war, to afford every facility for access to, 
Egyptian territory. Great Britain will maintain a garrison in Egypt in the 
Canal zone. Egypt regains control of foreign relations, subject to her not 
making treaties contrary to British policy, and will have the right to main- 
tain diplomatic representatives abroad. \Capitulations will be abolished.” | 


A BALKAN Coa.ition.—To protect themselves primarily against’ the 
reactionary government of Hungary, and also against Russia or other powers 
inimical to the nearly formed Balkan nations, the Czechoslovak, Jugoslav, 
and Roumanian governments have formed a defensive alliance which has 
been given the name of the “little entente.” Vienna reports. state that 


British and French officials do not view with entire approval this action, of, 


the Balkan States in coming to an understanding independently.‘ of; ‘the 
chief European powers. i 


GREEK PREMIER WouUNDED.—On the night of August 12, Premier Venizelos 
of Greece was shot at and wounded in the shoulder and thigh while .enter- 
ing the Lyon railway station in Paris. His assailants were itwo Greek 


officers, adherents of the former King Constantine. _M. Venizelos’s recovery» 


was later reported. st 
‘At the time of the attack the Premier was returning to Greece’ after the 

signing of the Turkish Treaty at Sévres on August 10. This treaty marked 

a triumph of Venizelos and of Greek policy, its terms more than: doubling 


the 30,000 square miles of Greece and quadrupling its former population: 


' of 3,000,000. 
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BuLGARIAN TREATY RatiFiep.—Paris, Aug. 9.—The Peace Treaty with \ 
Bulgaria was made formally effective by the exchange of ratifications to- 
pe, among the powers which are parties to it. . 

he treaty was signed at Neuilly on November 27, 1919, and was ratified 
by the Bulgarian Sobranje January 12 of this year. France’s ratification of 
¢ treaty was completed by the favorable action of her Senate on July 31,, 


MEXICO 


TERMs FoR Recocnition.—On August 17 the Mexican Government pub- 
lished a message to President de la Huerta from Sefior Calderon, the 
Mexican High Commissioner in Washington, purporting to present the 
terms upon which the United States would recognize the new Mexican 
Government. These terms were: 

First—That North American lives and property be respected. 

Second—That indemnities be paid to foreigners who suffered during the 


* revolution. 
Third—That the Carranza decrees which are found to be confiscatory be 


derogated. 

Washington officials later stated that these terms were only “a few of 
the conditions announced,” that the United States wanted performance 
more than promises, and that it would delay recognition until the new 
government proved its strength and intentions. 


Osrecon ELEcTep Presipent.—Early announcements of the elections held 
in Mexico on September 5 assured the election of General Obregon as 
President. 


Protest Acainst Om Poricy.—Washington, Sept. 7.—It was officially 
made known at the State Department to-day that instructions were sent to 
the American Embassy in Mexico City, about three weeks ago, to notify 
the Mexican Government that the United States regarded the operation of 
the “denouncement law” and the Federal zone law in the oil fields as 
an infringement of the rights of Americans under international law. 

It was said at the department to-day that no report on the delivery 
of these warnings to the Mexican Government had been received from 
the embassy, and the report that Provisional President de la Huerta 
had refused to receive the communication because it was couched in “ im- 
possible” language is discredited by the officials. It was said that if such 
a situation arose Chargé d’Affaires Summerlin would immediately com- 
municate the facts to the department.—N. Y. Times, Sept. 8, 1920. 


JAPAN 


ANGLO-JAPANESE ALLIANCE.—It was learned on September 3 that the, 
American, British, and Japanese governments were engaged in informal 
conversations respecting the terms of the Anglo-Japanese Treaty, which was 
renewed in July for only one year. There is no suggestion that the United 
States will become a third party to the treaty, but it is evident that a better 
understanding among the three powers regarding their interlocking interest 
inthe Far East will lessen the tension in that quarter. There is need in 
particular of a more definite understanding regarding Japan’s “ special, 
interests ” in China, which were recognized in the Lansing-Ishii Agreement, 
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but which the United States refuses to regard as justifying Japan in estab- 
lishing a “ Monroe Doctrine” for the East. 

On the same date Secretary Colby and Governor Stephens of California 
conferred regarding the Japanese situation. California in November will 
cast a referendum vote on the question of more drastic legislation against 
Japanese land holding. 
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REVIEW OF BOOKS 


ON 
SUBJECTS OF INTERNATIONAL AFFAIRS 


“ Marine Engineers’ Handbook.”—Sterling. 1450 pages, fully illustrated. 
Index of 28 pages. (Published by McGraw-Hill Book Company, Inc., 
New York.) 


This handbook, as its preface states, is compiled for the use of operating 
and designing engineers and of students. 

It will supply the need long felt by Marine Engineers for a handbook 
covering every phase of marine engineering. 

It is divided into fifteen sections with subdivisions. 

Every section being prepared by a recognized expert gives the best 
practice and the most approved modern theory of marine engineering. 

It includes: Section 1. Mathematical Tables and Formule, Mechanics 
of Rigid Bodies; Section 2. Non-Ferrous Metals and Alloys, Iron and 
Steel, Oxy-Acetylene Welding, The Thermit Welding Process, Heat; 
Section 3. Coal, Oil Fuel, Combustion Oil Fuel Burning ; Section 4. Boilers; 
Section 5. Turbines, Mechanical Reduction Gears; Section 6. Reciprocating 
Engines ; Section 7. Marine Diesel Engines; Section 8. Vacuum and Con- 
densers; Section 9. Ships Forms and Powering, Screw Propellers; Section 
10. Evaporators and Distillers, Oil Coolers and Feed Water Heaters, Cen- 
trifugal Pumps, Reciprocating Pumps, Air Compressors, Centrifugal Fans, 
Heating and Ventilating, Deck Machinery; Section 11. Piping, Valves and 
Fittings, Reducing Valves and Pumps, Governors, Steam Traps, Pipe 
Covering and Lagging; Section 12. Marine Electrical Installation; Section 
13. Lubrication and Lubricants; Section 14. Measuring Horsepower of 
Marine Engines; Section 15. Tests, Trials, Inspections, Classification 
Societies. 

The book is concluded with a very valuable chapter giving the names and 
addresses, and duties or aims of societies, associations and commissions 
which have various functions utilized by Marine Engineers in planning and 
executing Marine Engineering work. 

This handbook is a valuable work and deserves a permanent place in the 
library of all marine engineers, whether designer, operator or students. 
It also will supply much valuable information to other engineers. 

W. L. F. 


“Forty Years in the Pacific.” By Frank Coffee. 350 pages. (Published 
by the Oceanic Publishing Company.) 


An account of wanderings in the Pacific covering many years, told in 
a wandering style. The author tells of many voyages and deals more or 
less fully with the description, physical geography, history and customs of 
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the places visited with deviations into personalities and “that reminds me’s.” 

There is much information of value to the prospective traveler by” 
sea, such as time, day’s run, oil burning, amusements, wireless, cables and 
even advice as to the prevention of seasickness. Unfortunately the infor- 
mation regarding the little known spots such as Fiji, Yap, Solomons, | is 
meager, being mostly abridged from other works. 

The author begins with a history of navigation in the Pacific, then de- 
scribes voyages to Auckland, Sidney, Canton, the Philippines, Honkong, 
Japan Hawaiian Islands, Norfolk, Lord Howe and Christmas Islands, the 
latter the scene of the wreck of the Aeon upon which were the wives of 
Capt. W. K. Reddle and Capt. B. R. Patrick, Ch.C.U.S.N. Then follow 
New Caledonia, New Hebrides, British Solomon Islands, Gilbert Islands, 
Dutch New. Guinea, Tahiti, Tonga Samoan Islands, ,Fiji, New Zealand, 
with information upon Polynesian pastimes, volcanoes, copra, sugar and 
other products, favorite forms of “ Tipple,” missionaries, fish stories, 
Then follow miscellaneous short articles upon wireless, Alaska and Yukon 
telegraph, submarine signals, oil and fuel used at sea, ‘difference of time, 
rule of the road at sea, classification and tonnage. Alaska and Australia 
are dealt with quite fully, and the Pelew Caroline, and Marshall Islands 
and German New Guinea briefly. The rest of the book is taken up with 

“random notes.” 

This work should be of value in ship’s libraries, though much of it is 
of little value to sea-going people. It is of great value to the prospective 
traveler in the Pacific. 

B. C. A. 


“Navigation by Position Lines, or Marcq Saint-Hilaire, Method:” By 
J. W. Saul. 


This book is a distinct contribution to the further spread of the knowl- 
edge of a method of navigation, which is unquestionably the best so far 
found. This method, which is a development of the old Sumner position 
line, has been practically standard in the United States Navy’ for several 
years. 

The haversine formula advocated by the author is the one most used, 
but in a somewhat different form, although the sine-cosine formula, the 
versine formula, or the numerous types of spherical traverse tables’ may 
be utilized. 

Using the author’s abbreviations (ref. page 5) the following is the 
formula recommended by both Bowditch and Muir: 


Lhav @=Lhav P + Lcos lat + Leos dec. 
(The( — 20) is only to adjust the logarithmic characteristic.) 


Nathav zen. dist.—=Nathav 6+ Nathav (lat ~ dec.) 


It will be noted that the use of this formula requires less subtraction, 
and therefore reduces the probability of error. From the zenith distance, 
by the above, the “computed altitude” is found and this combined with 
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the “true altitude,” gives the “altitude difference” or the “intercept,” 
which is the number of miles, the position line must be removed from the 
dead reckoning position, toward the body if the true altitude is greater, 
and away if the true altitude is less. 

It is to be regretted that the author did not include the formula for 
the great circle course, as well as the distance, as it would have made 
the book more complete. 

In another edition, the book should be more carefully gone over, as 
there are some slight errors in the statements of the problems and their 
solutions which do not however affect the principles involved. 


A. M. R. A, 


“Sea Power in the World War.” By Captain R. Bernotti, Italian Navy. 


This work consists of a review of the World War in order to draw 
the lessons in tactics, strategy and organization that actual experience 
has tested out and shown to be successful. 

Captain Bernotti makes a brief review of the naval forces of the world 
powers, leading up to the war and the political attitude of these powers, 
and development of their naval strength in consequence of that attitude. 

He handles the strategy under the three geographic groups of Baltic 
and North seas, Mediterranean and Black seas and the general operations 
on the High Seas, including Tsing Tau, the Pacific and the South Atlantic, 

A special chapter is given to the submarine warfare against the mer- 
chant service and another to the overseas expeditions. 

Under naval tactics after a brief review of the changes since Japanese- 
Russian War showing the great development in fire control, he reviews the 
various cruiser actions and finally gives a chapter on the Battle of Jutland. 
This is a very interesting chapter, as well as the two following ones in 
which he shows the effect that the long range torpedo from the destroyer, 
and the short range torpedo of the submarine have had on the battleship 
tactics. The general subject of approach, and the need for formations for 
quick deployment are also discussed. 

In conclusion Captain Bernotti emphasizes the need for underwater pro- 
téction, giving a table of losses of naval vessels during the war in which 
only 17 per cent was due to gunfire, the torpedo and the mine accounting 
for the rest. 

R. H. J. 





